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THE STREET RAILWAY INDUSTRY. 

In another column we print reports from a large number of 
street railways relating to improvements and extensions, which 
give an indication of the activity in this flourishing branch of 
the electrical industry. Taken in connection with the extensive 
budget of items relating to the same subject which appears 
weekly in our news department, ample justification is offered 
for the opinion that street car traction, in this country, at least, 
has offered the most important field for the application of elec- 
tricity, the financial returns having been much more satisfactory 
than in the case of electric lighting. A recent report in regard 
to street railways in New England shows that but few horse 
roads remain, and it is probably only a question of a few years 
when these will adopt electric traction. The same tendency is 
so evident throughout the country that the time is not far 
distant when the existence of a horse railway in a community 
will be a matter of reproach, and regarded as indicating a back- 


ward state of civilization. 


TROLLEY GROUND CURRENTS AND UNDERGROUND PIPES. 

Prof. A. J. Rowland in another column calls attention to a matter 
of importance in connection with the determination of data relating 
to the influence of trolley ground currents on underground piping. 
Mr. A. E. Kennelly, in the discussion of Mr. I. H. Farnham's 
Institute paper, referred to the same point, which is, that the 
difference of potential between the rails and underground piping 
at any place does, not necessarily imply that a corresponding cur- 
rent flows. In our remarks to which Prof. Rowland refers, it 
was taken for granted that in a voltmeter survey of the road the 
nature of the ground between the rails and piping would he con- 
sidered, as otherwise the data taken might be very misleading. 
Usually this point may be settled without taking any resistance 
measurements from knowledge of the soil in a given locality with 
respect to its average condition along the line, but even here an 
occasional check would be advisable. Where there is any marked 
change in the character of the soil or road-bed, or of the run of the 
piping with respect to the power-house, resistance measurements 
appear to be absolutely necessary to obtain comparative results. 
The advisability of depending entirely upon a well-bonded rail 
return is a matter to be settled by experience, but up to the present 
it does not seem that practice has demonstrated that this can safely 
be done. Where, however, the construction recommended by Prof. 
Rowland has been carefully followed, it would perhaps be justifi- 
able to delay the laying of auxiliary conductors connected to the 
piping in the territory adjoining the power house until their 
necessity is indicated by the result of measurements made after the 
plant has been in operation. 


A NEW THEORY OF ELECTROLYSIS. 

In another coloumn we print a paper by Mr. Alfred H. Bucherer 
on a new theory of electrolysis which will repay careful study. Mr. 
Bucherer’s explanation of the phenomena of electrolysis differs from 
the widely accepted one of Nernst, in that the former involves con- 
sideration of the partial pressures of the metallic vapor and the non- 
metallic cunstituents of a solution while the iatter considers osmotic 
pressures alone. It is claimed that the theory now offered does 
away with many inconsistencies inherent in former theories, and 
when submitted to calculations agrees with experimental facts much 
more closely. One of the points made by Mr. Bucherer against the 
theory of electrolysis based upon the neutralization of static charges 
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carried by ions, is that it involves a denial of the principle implied 
in the well-established laws of thermodynamics, by asserting that 
the neutralization occurs witn an absorption of energy—work being 
done to deprive an ion of its charge. The basis of the theory of 
Mr. Bucherer is the same as that which has been so fruitful when 
applied to the thermodynamic treatment of chemical reactions, and 
in which chemical states are viewed from the dynamical stand- 
point. 
it is necessarily a difficult subject, and its treatment one in which 
the speculative element must largely enter. The earlier explanations 
of electrolytic action had a basis but little less satisfactory than the 
double fluid electric current hypothesis, and the latter one of Nernst 
and Ostwald reposes upon a theory of osmotic pressure which seems 
to be a conception in itself somewhat speculative. Should the theory of 
Mr. Bucherer be proved correct by experimental evidence, the 
new view of electrolysis which it offers may lead to very important 
consequences, for its basis is such as to involve a 


As electrolysis implies the consideration of molecular action 


more rational 
and a broader view of the mechanism of the molecular phenomena 
involved. 


PATENT LAW AND ITS INTERPRETERS. 


The recent decision of Juoge Grosscup invalidating the Thomson- 
Houston arc regulator patent is another indication of the current 
trend of judicial thought which of Jate has played such havoc with 
‘*broad’’ and ‘‘fundamental’’ patents. In the present instance the 
tone of the opinion resembles so closely that of other opinions ren- 
dered within the period which has witnessed what seems to be a 
marked tendency on the part of the courts to view electrical patents 
with an eye of suspicion, that one cannot but reflect on the immense 
influence of precedents on the judicial mind, and speculate as to 
the preponderating effect of that factor in reaching conclusions. 
Very suggestive as to the constitution of the present courts that pass 
on the technical questions involved in patent litigation is the con- 
fession of Judge Grosscup as to his qualifications with respect to the 
knowledge of electrical principles involved in the present cace. 
Referring to the points relative to the laws of electricity brought 
forward by counsel and their experts the court says: ‘‘I have availed 
‘myself as closely as I could of the excursions of counsel into these 
‘*abstruse fields, but have come back from them, 
‘*bewildered than enlightened. 


I confess, more 
So far as I have been able to as- 
‘‘certain, all knowledge of electricity is, so far, purely empirical; and 
‘‘mere speculations, therefore, however acute and plausible as to the 
‘‘ways and methods of this force, are likely to be erroneous, and 
‘therefore the that 


instead of being ‘‘purely empirical,’’ is 


valueless.’’ In view of fact electrical 


science, one of the 


most firmly and exactly founded of sciences, 


this statement is a surprising one indeed, 


the physical 
and, coming from 
one who is called upon to authoritatively deal with questions 
within 
its probable effect, is deplorable. 


its province, displays an ignorance that, in view of 


Under our present system we 
cannot expect the judges passing on questions of patent law to 
be adepts in all of the various branches of science involved in the 
different cases brought before them, but we are scarcely prepared 
for the total ignorance implied in the above quotation. It may be 
said that the view taken by Judge Grosscup is the popular one 
which has been widely disseminated by so-called popular and news- 
paper writers, and that the contradictions of expert witnesses would 
naturally incline the court to form such an opinion as that ex- 
pressed. 
popular conceptions of science, particularly when the slightest ex- 


We hardly expect, however, a court to be influenced by 
amination would show their inaccuracy. Nor does the expression 
of surprise at the contradiction of experts display the knowledge of 
the subject of ‘‘experting’’ to be expected on the part of a judge. 
An expert witness is paid to bring out the strong points on his 
employer’s side and evade. or minimize the effect of the points 
brought forward by the opponent. It naturally follows that the 
subject being dealt with will not after this treatment present much 
lucidity to one who has no personal knowledge of the underlying 
principles. In this lies the great weakness of our present system of 
patent courts, for unless there is a sufficient technical knowledge 


THE ELECTRICAL WORLD. 


FEBRUARY 2, 1895, 


to judge of the intrinsic merit of the points brought forward, the 
court has either to evade the issues he cannot understand and base 
his decision upon ulterior consideratigns, or form an opinion that 
will naturally incline toward the side whose experts have been 
most successful in juggling with the various technical points in- 
volved. 


THE GREAT TROLLEY STRIKE, 


The Brooklyn trolley strike—the most serious labor disturbance 
of its kind since electric railroading became a national industry—is 
rapidly nearing its close. It proved to be more than the proverbial 
nine days wonder, but now the troops called out to preserve order 
are disbanding and returning to their homes, and before this issue of 
THE ELECTRICAL WORLD reaches most of its readers this contest be- 
tween street railway managers and employes will have been practi- 
cally forgotten by the general public in the rush and bustle of other 
As a 
rule a strike that is not won inside of thirty-six hours is a failure, 
and after the first day or so every one looked for the defeat of the 
One matter which many thought was likely to change the 
aspect of affairs was the mandamus issued by Judge Gaynor of the 


and more stirring events, and will have passed into history. 


men. 
Supreme Court. This was looked upon at first as a great victory for 
the strikers, and so it doubtless would have been had a peremptory 
writ been granted, as probably would have been the case had the 
Judge not seen from the protests of the daily papers and the busi- 
The alter- 
native mandamus was believed to be a death-blow to the cause of 
the dissatisfied employes. Long before the time is up, enough 
cars will be running even if the strike should not formally be de- 


ness community in general the danger of such a course. 


clared off, to satisfy any jury which may have to passon the matter. 
The lawyer who represented the strikers in the proceedings before 
Judge Gaynor frankly characterizes the alternative mandamus as a 
failure, adding, ‘*The learned Judge, for all the good the deci- 
sion will do, might just as well have sung from the topmost peak of 
Mount Washington, the ‘ Marseillaise’ hymn or ‘The Star Spangled 
Banner.’ ’’ The result of the strike will be more far-reaching than 
many suppose. Its success would almost unquestionably have meant 
demands of a similar character upon the managers of roads in other 
cities. In fact, it is understood that arrangements were all perfected 
in a number of places to follow up any advantage which the strike 
brought the Brooklyn men. 


an important bearing upon future disputes of a like nature. 


Even in its failure the strike will have 
This 
being the first violent rupture between employer and employe in an 
industry that is daily broadening itsterritory and field of operation, 
As 
Missouri Pacific strike of 


iis value as a precedent cannot be too gravely considered. 
look back to the 
1886, so will trolley car managers and men regard the present tie-up. 


steam railroad men 
Electricity opened up possibilities and opportunities for the strik- 
ing men which did not exist during the horse era. One or two 
striking linemen and a pair of shears did more to disarrange traffic 
than the slaughter of fifty horses would have done in the olden days. 
Although fear of violence unquestionably prevented many compe- 
tent men from offering their services to take the strikers’ places, 
even the meagré rudimentary knowledge which it is necessary 
to possess before one is competent to run a trolley car made consid- 
difference when it came to engaging 


erable new and green 


men. It raised the motorman to the levei of a skilled workman, 
who could be replaced only by men possessing a like amount of 
skill, whereas his predecessor might have been precipitately ousted 
On the 


other hand trolley managers also found elements in their favor 


ir favor of any lout who could handle a pair of reins. 
arising out of the new order of things. The rapidity with which 
the cars’ could be moved was oftentimes a determining factor in 
their running. Non-union men seemed to feel the indeterminate 
force back of them. 


he feels that the means of escape are at hand and lie in the 


One can face a mob with some confidence 
when 
simple turning of a lever. It seemed such an easy matter to run 
down all obstructions, or failing in that, he knows he can quickly 


get out of danger’s way. 


in 


FEBRUARY 2, 1894. 


The New Jersey Street Railway Association. 


The Street Railway Association of the State of New Jersey was 
permanently organized on January 17, with the following officers: 
President, David Young, general manager Consolidated Traction 
Company; vice-president, G. George Browning, treasurer Camden 
Horse Railroad Company; secretary and treasurer, Wm. B. Price, 
secretary and treasurer New Brunswick City Railway. Company; ex- 
ecutive committee, the president, vice-president and secretary,and J. 
A. Morrissey, treasurer Paterson Central Railway; W.H.Starr, general 
manager North Hudson County Railway Company, and J. Willard 
Morgan, president Camden, Gloucester and Woodbury Railway 
Company. Meetings are to be held monthly, the next one to be on 
February 11. 

The objects of the Association, as stated in the constitution, are to 
facilitate the acquisition of experimental, statistical and scientific 
knowiedge relating to the construction, equipment and operation of 
street railways, and the diffusion of this knowledge among the 
members with a view of increasing the accommodation of passen- 
gers, improving the service and reducing its cost; the establishment 
and maintenance of a spirit of fraternity among the members of the 
Association by social intercourse; the encouragement of cordial and 
friendly relations between the roads and the public; and to foster 
and protect the larg~ investments of capital in these important 
enterprises. The members of the Association are to consist of street 
railway companies, or lessees of street railway companies operating 
the same, or individual owners of street railways operating the same 
in the State of New Jersey; but no company or individual not 
actually operating a street railway shall be admitted to membership 
in the Association, except upon a report of the executive committee 
that it or he 1s the owner of a street railway in the process of con- 
struction, “which is so near completion as to assure the speedy 
operation thereof. The entrance fee is $50 and the dues $50 per 
annum. 

The membership at present includes the Consolidated Traction Com- 
pany, the Camden Horse Railway Company; Camden and Gloucester, 
and Gloucester and Woodbury Railway Companies; Newark and South 
Orange Railway Company, New Brunswick City Railway Company, 
New Jersey Electric Railway Company, Paterson Railway Company, 
Trenton Passenger Railway Company, and the Jersey City, Hoboken 
and Rutherford Railway Company. 


Electrolysis by Electric Railway Return Currents. 


BY ARTHUR J. ROWLAND. 


The article in THE ELECTRICAL WoRLD of Jan. 19, 1895, on 
‘*Electrical Wires in Brooklyn,’’ and the editorial comments on 
‘*Trolley Return and Underground Pipes’’ in the same connection, 
have suggested to me the propriety of offering some data on the 
same subject. 

During a number of months past I have made many measurements 
of difference of potential between rails and water mains on different 
trolley roads in this and other cities. The results I obtained have 
been quite similar to those already published, varying from zero 
reading of voltmeter up to .7 of a volt on roads installed very re- 
cently with the most modern bonds and with auxiliary return wires. 
Most measurements on such roads will, however, not far exceed .15 
volt. 

The electrolytic action in the soil, whereby the salts therein con- 
tained are dissociated to produce chemical decomposition of pipes or 
rails, must follow the laws of electrolysis and the amount of decom- 
position be proportional to the current flowing. The important 
thing, therefore, is to know how much current flows through the 
soil from rails to pipes or pipes to rails. A measurement of differ- 
ence of potential between these electrodes gives no idea of this cur- 
rent, unless & be assumed either negligible 1n all cases o1 alike; for 
by Ohm’s law E=CR and C may be large or small according as 2 
is large or small. And so where we have the highest differences of 
potential the smallest current may be flowing and least electrolytic 
action be taking place. Once when at the end of a suburban road 
furthest from the power house, where there were no systems of 
buried gas and water pipes, I measured a difference of potential of 
10 volts between the rails and an iron post planted in the ground. 
Evidently this was no indication of a large current, since there was 
only one car within a mile, and the post could have had no part in 
the ground return. 

Using an auxiliary conductor extended through the danger terri- 
tory and connected with the rails to obviate the electrolytic action, 
is simply making the return path a better conductor, or making the 
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track return of low-resistance compared, with the earth return. 
This is evidently tke direction in which to work, since the current 
divides in an inverse proportion to the resistance of the paths it has 
to traverse. I believe it is unnecessary to go to the expense of these 
massive auxiliary conductors, except in very special cases, The 
90-pound girder rails, now so generally used in street railway con- 
struction, have a cross section of 8.9 sq. in. Taking a single-track 
road and considering iron to have seven times the resistance of 
copper of the same cross section, the resistance of the track would 
be .0177 ohm per mile (neglecting bonds) in which, if 200 am- 
peres flow, the drop of potential would be 3.54 volts. 

The bond is the part of the return which has to have very partic- 
ular consideration. I know of at least two bonds which, by ordinary 
fitting, will have a resistance not exceeding .00004 ohm each, and 
with care in bonding can be made considerably less. Allowing 176 
joints per mile, this wiil give for two rails a resistance for joints of 
.00352 ohm and drop of potential through them at 200 amperes of 
.7 volt. The total resistance per mile will then be .02122 ohm and 
the drop of potential through the rail return at 200 amperes will be 
4.24 volts per mile. 

On the other hand, to make the ground return of as high resist- 
ance as possible, one needs to bed the ties and rails in concrete or 
broken stone to make a poor ground connection there, and abolish 
ground plates everywhere over the system. 


Electric Welding of Rails. 

During the past year over 40 miles of track have been electrically 
welded in different cities of the United States under varying local 
conditions. In every case the work was done with a shortage of 
electric current, and the Johnson company, who are alone in this 
field of work, and their customers looked for the results of the con- 
traction, caused by the cold weather, with many misgivings. It is 
too early to speak positively as to what the year’s test will show, 
although so tar as matters have gone it looks most encouraging. 
Where it was fully expected that the number of welds broken by 
contraction would reach from 8 to 10 per cent., it is now believed 
it will not reach 3 per cent. Should this be ultimately substan- 
tiated, it places the practicability of electric welding of rails be- 
yond doubt. 

For the coming season extensive preparations have been made 
for securing ample current, and further devices have been 
perfected by which it is believed all internal stress can be relieved, 
in which event it is expected that the last of the difficulties will 
have been overcome. It is almost certain that by securing a full 
and regular product, the economy of operation will put the cost of 
the process beyond opposition. The following facts in regard to 
electric welding of rails we borrow from a circular issued by the 
Thomson Electric Welding Company, and written by Mr. Her- 
mann Lemp. 

The Johnson Company of Johnstown, Pa., under the able leader- 
ship of Mr. A. J. Moxham, has been indefatigable in applying the 
electric welding process to street railway work, and has demon- 
strated that a continuous rail can be made, buried in the ground, 
that will withstand the variations of temperature met with in this 
climate. The plant used by this company consists of a welding 
train composed of a dynamo-car, in which a continuous current of 
500 volts and approximately 275 amperes is transformed into alterna- 
ting currents of 300 average electromotive force and 650 amperes, 
which currents, after passing through an adjustable reactive coil, 
enter the primary of the welding transformer, suspended from a 
boom in the welding-car. The welder has twotransformers with oil 
insulation and can be operated with immunity from electric shocks 
in pouring rain. A hydraulic jack, operated by a hand pump, fur- 
nishes the necessary pressure. The cars are equipped with electric 
motors for hoisting and swinging the welders, pumping water for 
water circulation in the jaws, grinding the surface of the rail clean, 
and moving the cars on the track. The rails are butted against 
each other, and two chucks are welded from either side across the 
joint. ‘hese chucks are not only welded to both of the rails, but, 
by the lateral pressure exerted against the heated ends of the rails, 
force the latter into each other. 

Experience has established the following facts: A continuous 
70-pound rail requires about 150,000 pounds strength to withstand 
the maximum strain put upon it longitudinally by the variations in 
temperature from coldest winter to hottest summer. An electric 
weld will only break at 279,000 pounds strain. Four joints can be 
made in an hour, under proper conditions. The electric conduc- 
tivity of the joint is as great as the rail itself, 
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The Story of the Strike. 


HE BROOKLYN STRIKE 
—as already told in our 
columus—was inaugurated 
on the morning of Jan- 
uary 14. Forty-seven 
roads were affected, the 
two lines which made 
terms with the strikers and 
remained running being 
the Jay and Smith Street 
lineand the West End and 
Coney Island line. 

For several days the 
situation presented no 
more alarming features 
than an ordinary tie-up 
would have done, but on 
the night of the 18th it 
suddenly and unexpected- 
ly developed very serious 
aspects. Early in the day 
the two larger companies, 
the Atlantic Avenue and 

the Brooklyn City, announced that they would force the issue. Vio- 
lence all over the city was on the increase and the efforts of the 
Arbitration Commissioners to bring about a settlement were unsuc- 
cessful. It was at once seen that the affair was of greater importance 
than had at first been supposed. The railroad companies made a 
demand for protection by the militia, and in addition to the large 
police force of the city the entire Second Brigade of the State 
National Guard, 3,900 strong. was ordered out. 

Late on Saturday night in East New York a mob attacked three 
companies stationed there. Major Cochran ordered a charge and 
many were bayoneted. Quite a number of the soldiers were injured. 
It was all over in a few minutes, but it was hot enough while it 
lasted. The strikers broke and ran in all directions, hurling a few 


SOME SCENES 


OF 
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stones by way of parting salute, and leaving four or five of their 
number groaning and struggling on the ground. 

Meanwhile, there had been a general distribution of soldiers all 
over the city, all the power houses and car depots having their 
guard of troops. Nevertheless, the companies succeeded in opening 
only five of their lines, and these they ran under great difficulties 
for only a few hours, 

The authorities realized that they were unable to handle the strike 
even with the assistance of the Second Brigade. Mayor Schieren 
telegraphed Governor Morton, who promptly ordered out the First 
Brigade, consisting of about 4,000 men and practically all the troops 
in New York city. Previous to calling for more troops Mayor 
Schieren had obtained the consent of the strike leaders to arbitrate, 
but the companies refused to consider any proposition from the men 
unless they applied for reinstatement as individuals. Then the 
Mayor read an abbreviated riot act and Brooklyn’s Reign of Terror 
began iu earnest. 

Several of the wires in various parts of the city had been cut pre- 
vious to Sunday, but they were repaired, and the officials of the 
Fulton Street line prepared to run a car in the afternoon. 

The first car made the trip without other incident than that it had 
to pass amid a storm of jeers and yells of derision. A second car 
was not so fortunate. At Lewis avenue it was surrounded by a moh 
which began to stone it. The motorman deserted in favor of the 
strikers. The conductor who held out for a few minutes made his 
escape to an elevated railway station, chased by a crowd of more 
than a hundred men. Then the cat was run back to the depot by 
the strikers, who filled it to overflowing. 

When the car reached the depot the men touched their hats to the 
foreman and departed in great glee. 

The Mayor’s proclamation was placarded. Bayonets gleamed in 
the streets, but the military, far from awing the people, inflamed 
them the more. Pistol shots now began to be heard where hereto- 
fore only stones were thrown. Several policemen were wounded by 
bullets and many militiamen were hurt. The Seventh Regiment of 
New York fired into the mob at Halsey street and Broadway. Con- 
tributions of money and food to the strikers began to increase. 
Wires were cut and pulled down all over the city, and linemen 
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were kept busy repairing these breaks. Application for a writ of 
mandamius was made before Justice Gaynor. ‘The Board of Super- 
visors adopted resolutions favoring the strikers, and the Board of 
Aldermen passed an ordinance providing that no man shall run a 
car without taking out a licetise. 

This was on Monday. Tuesday showed no abatement. Two men 
were shot down by the soldiers. Heretofore the firing had been 
for the purpose of intimidation. This time it was done with intent 
to kill. The men who were wounded were shot by sentries. One 
of the men was drunk, it was found afterward. This day-was also 
notable because of collisions between cars. Inexperienced motor- 





CAUGHT IN THE ACT. 


men have considerably lengthened the bill of repairs. The linemen 
also decided to join the strikers, and in anticipation of this move- 
ment, which was to take place next day, the strikers began cutting 
wires tight and left. They were cut in Broadway, in Third avenue, 
in Fulton street, in Ralph avenue and in a dozen other places. It 
takes experienced men to repair the lines, hence it was estimated 
that the strike of the iinemen was a large point in the strikers’ 
favor. 

Wednesday was notable for two events, the strike of the linemen 
and the shooting of Thomas Carney. Carney was a roofer who was 
watching from a housetop the soldiers escorting a car through Hicks 
street. He was taken for a belligerent striker who might possibly 
shoot or throw stones. So the order was given to fire and Carney 
was shot through the body. It is claimed that the shooting was 
unjustifiable, and the police are investigating it. Violence was 
still the order of the day. It required eighty members of the Thir- 
teenth Regiment to force a car through Hicks street, and this only 
under cover of a heavy fusilade. The blockade was far from lifted, 
and in spite of the fact that several new lines were opened, Jess 





OBSTRUCTING A LINE. 


than 300 cars were run during the day. The great fear in the minds 
of the poeple of Brooklyn was of what the future might bring forth. 
The city was unsettled. The death of two innocent spectators cre- 
ated a feeling of alarm and the next morning’s papers were anx- 
iously awaited. 

But one day brought a decided change. Slowly but surely the 
strike began to wane. This was not apparent at first, especially as 
the decision in regard to the mandamus was made known on this 
day. Wires were cut a]l over Brooklyn and strategy began to super- 
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sede brute force in the trolley war. Cars were run at night on sev- 
eral lines, and more cars than heretofore were run during the day- 
time. 

On Friday the principal scene of action changed to Greenpoint, 
on the outskirts of Brooklyn. Some cars were wrecked there, but 
the outbreak was only the last throes of a rapidly dying strike. 

Saturday was remarkable merely from the growing improvement 
in favor of the companies, and Sunday was as Sunday ordinarily is in 
the City of Churches—an uneventful, peaceful day. 

And so it has been since. Gradually affairs in Brooklyn have ad- 
justed themselves until at the time of going to press there can be 
little doubt of the ultimate ending. 

We publish in this issue a number of illustrations which will give 
our readers some idéa of the scenes during the strike. Some of 
these are our own made on, the spot and some are reproduced from 





OVERHEAD OBSTRUCTIONS. 


the daily papers, but they will serve a useful and historic purpose 

in showing just how the soldiers handled the mobs and guarded the 

cats, and on the other hand how the striking men found their surest 

method of obstruction in the pulling down of the trolley wires. 
SOME STATISTICS OF THE STRIKE. 

The best idea of how the strike has fluctuated can be gained 
from the following statistics of the number of cars run during last 
week, Always excepting the two lines which acceded to the strikers’ 
demands and were not molested, the number of cars run each day is 





A WRECKED CAR. 


INTERIOR OF 


as follows: Monday, 104; Tuesday, 213: Wednesday, 317; Thursday, 
328; Friday, 437; Saturday, 309. 

Saying that these cars were run is to slightly stretch the facts. 
They were operated but spasmodically indeed. Some of them did 
not go very far when their trolley poles had to be reversed, and 
they were run back to the depots. The number of cars usually in 
commission by the three companies is upward of seven hunéred. 
The companies are gradually increasing their running force, and the 
limit will soon be reached, 
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Two men have been killed in this strike and, as it happens, they 
were both in nowise concerned in it. The injured are many, but 
their number cannot be given, as the strikers, when hit, invariably 
slunk away without giving the soldiers the satisfaction of knowing 
the extent of their injuries. 

Motormen were in great demand in Brooklyn last week. The 
companies had scouts out in all the neighboring ‘‘trolley’’ cities, 
and men came in from all directions. Some had their passage paid 
while others came in anticipation of a premium which they thought 
their services might command during the troublous times. Many 
deserted in favor of the strikers after the companies paid their way. 

One feature of the strike was the way in which it was treated by 





Car BARRACKS, 


the aldermen of Brooklyn. The board was as a unit in sympathy 
with the strikers. In a session which lasted four hours a resolution 
was passed maintaining that no motorman should have the right to 
operate any trolley car in the streets of Brooklyn unless he be 
twenty-one years of age, a resident of the State one year, of the 
city four months, and have obtained a license from the Mayor for 
such purpose, under a penalty of twenty-five dollars for each offense 
to be recovered from the owners of the car. Another resolution 
passed was to the effect that tte various electric railroad companies 
operating lines in Brooklyn be compelled to obtain a license for 
every motorman employed by them, at a cost of one dollar a year 
for each man; that every motorman shall be a citizen of the United 
States and a resident of Kings County, and that the city clerk pro- 
vide a badge, properly inscribed and numbered, to be furnished 
each motorman without any extra charge, but transferable. 
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to the men and the cost of the big force of police will place the 
grand total above $1,000,000. It is estimated that the companies 
have been losing in receipts about $32,000 a day. The men on strike 
would have received $2 a day had they worked. They have there- 
fore lost about $150,000. The retail stores and the theatres have 
been great sufferers. The theatres alone have lost $5,000 a night 
since the trolley wheels stopped running. This aggregation of cost 
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REPAIRING A TROLLEY WIRE. 


and expense is the sweet financial pill which the people of Brooklyn 
have got to swallow. 
JUDGE GAYNOR’S MANDAMUS, 

The comments on the writ of mandamus in the Brooklyn strike 
made by the daily papers were based on partisanship. Editors saw 
justice or injustice each from his own standpoint. The consensus 
of argument does not carry conviction with any force in either 
direction. It might all be summed upin the platitudinal ending 
of an editorial which appeared in the New York 7Zimes. After 
touching on the subject at some length the 7imes concludes as fol- 
lows: ‘‘These two things—the absolute need of order and its ulti- 
mately certain and complete attainment—stand out more clearly 
and firmly in the popular impressions at the past fortnight than all 
others. When everything else is forgotten or dimly remembered 
these will remain, The rights and wrongs of the employes of the 





SoME OF THE MILITIA. 


The board of aldermen of Jersey City, N. J., following the ex- 
ample of the Brooklyn board, introduced an ordinance at a meeting 
held last week providing for the licensing of motormen on the 
same lines as those laid down by the Brooklyn aldermen. 

The workers in the various power stations in Brooklyn felt the 
influence of the outside makes and breaks as much as any one. 
They had all they could do to attend to their work of detecting the 
various signals of distress as they were made known to them at the 
switchboard. They were a very busy set of men, but there will be 
a technical story to tell after awhile. 

The cost of this strike will be a very serious matter for the tax- 
payers of Brooklyn to consider in the near future. It is estimated 
that the pay and maintenance of the 7,000 militiamen who have 
been occupying Brooklyn amounted to $15,000 for every day they 
were there. The loss in fares to the companies, the loss in wages 


trolley lines—and they plainly had both—the rights and wrongs of 
the companies—and they had both—the faults or virtues of the 
police administration, the conduct and efficiency of the militia, the 
temper and behavior of various classes in different neighborhoods— 
all these, eagerly or hotly discussed, as they have been, will fade 
out of memory, but the people of Brooklyn will not in this genera- 
tion forget the injury actually suffered, the peril that seemed so 
imminent, and the effective and impressive demonstration of the 
tremendous reserve of force that a great State possesses to protect 
the universal indispensable right to order and the reign of law.’’ 
Harper's Weekly, however, and commercial and similar jour- 
nals quite disapproved of the idea of a peremptory writ, but were re- 
lieved when an alternative writ was granted instead. It is a ques- 
tion how far the action of Judge Gaynor will be regarded as a pre- 
cedent in similar applications in future under like circumstances, 
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Reports from Street Railways. 


The reports which follow were received in reply to a circu- 
lar letter addressed to managing officials of street railways, 
requesting information as to proposed extensions and im- 
provements, with some additions from other sources. Of the 
numerous replies received, those are omitted that did not have a 
direct bearing on the points in regard to which information was 
asked : 


Cumberland, Md.—Wm. Roberts, Jr., superintendent Cumberland 
Electric Railway Company: ‘‘We contemplate building about 1,100 
ft.. of new track in the spring.’’ 


Butte, Montana.—J. S. Wathey, superintendent Butte Consolidated 
Railway Company: ‘‘We will probably put new trucks under five 
16-foot Stevenson cars in the spring.’’ 

Waterloo, Iowa. —J. E. Sedgwick, president Waterloo Street Rail- 
way Company: ‘‘Ours is a horse railway, and we can not hope to 
make any changes or extensions this year.’’ 

Natchez, Miss. —A. Moses, secretary and treasurer Natchez Street 
Railway Company: ‘‘ We expect during 1895 to extend our lines 
two miles, and then equip the entire six miles of road for electric 
traction. ’’ 

Asbury Park, N. J.—L. E. Watson, superintendent Asbury Park 
& Belmar Street Railway Company: ‘‘We have been operating by 
horses for one year past, but propose to have the trolley system in 
operation by May 1.’’ 


Covington, Ky.—T. M. Jenkins, superintendent South Covington 
& Cincinnati Street Railroad Company: ‘‘We are going to make 
about six miles of extensions during the year 1895, but all our sup- 
plies are contracted for.’’ 

Galveston, Texas.—Wm. H. Sinclair, president Galveston City 
Railway Company: ‘‘We contemplate rebuilding about five miles of 
track now operated by mule cars, and the purchase of fifteen or 
twenty motors this spring. ’’ 

Elmira, N. Y.—C. H. Baldwin, treasurer and general manager 
Elmira & Horseheads Railway Company: ‘‘ At this writing Iam un- 
able to tell what additions we shall make on our road the coming 
spring. Will advise you later.’’ 


Charlotte, Monroe Co., N. Y.—C. A. Derr, superintendent 
Rochester Electric Railway Company: ‘‘A number of additions and 
improvements for this line are under consideration, but it is too 
early to state just what will be done.’’ 


Harrisburg, Pa.—F. B. Musser, superintendent East Harrisburg 
Passenger Railway Company: ‘‘We do not contemplate buying any 
material this coming season. We may make some few changes, but 
have enough material’on hand for that purpose. ’’ 


Winona, Minn.—Andrew H. Hill, general manager Winona 
General Electric Company: ‘‘So far as I can see at present no im- 
provements or extensions will be undertaken this year, business 
conditions not warranting any further expenditure. ’’ 


Norwalk, Conn.—Wm. F. Acton, secretary and general manager 
the Norwalk Street Railway Company: ‘‘Our extensions depend 
entirely on the action of the legislature, as we have no charter 
rights under which we can make profitable extensions. ’’ 


Terre Haute, Ind.—Russell B. Harrison, president Terre Haute 
Electric Railway Company: ‘‘This road contemplates extensions in 
1895 aggregating ten miles and will make additions to the power 
and lighting plant. It is too early to give detailed information. ’’ 


Warren, Pa.—D. H. Siggins, treasurer Warren Street Railway 
Company: ‘‘While we expect to extend our lines next season, there 
has been nothing settled to a certainty. We have about four miles 
to build, but how much will be done next season I cannot say.’’ 


Port Huron, Mich.—H. A. Dixon, superintendent City Electric 
Railway Company: ‘‘In the spring we contemplate a two-mile ex- 
tension of single track. We will use a7-inch T rail, and iron 
poles for half the distance. We have rolling stock enough to equip 
it. ” 

Cottage City, Mass.—H. S. Kemp, superintendent Cottage City 
Street Railway Company: ‘‘We expect to extend the present road 
two miles to Vineyard Haven, and equip with electricity. Will use 
seven motor cars, and build a 150-hp station. Address H. S. 
Kemp, Quincy, Mass.’’ 

Gallipolis, Ohio.—H. R. Myers, superintendent the Gallipolis 
Street Railway Company: ‘‘We intend to extend our road half a 
mile and also to put down a T rail where we now use a flat rail, for 
three miles. We also intend to add new cars and motors. None of 
the above named goods are contracted for yet.’’ 

Kansas City, Mo.—W. O. Hands, superintendent and purchasing 
agent North East Street Railway Company: ‘‘At present we have 
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not under consideration any extension or additions except a cat 
barn, but have not yet decided in regard to this. We have. just 
completed equipping our road with the latest cars, motors and 
trucks. ’’ 


Lexington, Ky.—E. J. Richards, superintendent Passenger & 
Belt Railway Company: ‘‘The only extension which we expect to 
make this spring, will be in the way of adding eight open cars to 
our equipment. These are now being made by the Pullman Com- 
pany. Our mileage will not be extended this season, nor will we 
add to our generating equipment. ’’ 


Oshksoh, Wis. —Chas. E. Montgomery, superintendent Oshkosh 
Street Railway Company: ‘‘We cannot give you any authoritative 
information at present. The company intends to put in an electric 
line whenever the city council sees fit to give a liberal franchise, 
whenever that may be. At any rate, we will have to continue 
with a horse road for some time to come.’’ 


New Orleans, La.—Alden McLellan, president St. Charles Street 
Railway Company: ‘‘This company has contracted with C. E. Loss 
& Co., of Chicago, to rebuild its entire line for electric equipment 
(about 12 miles), rails and specials to be furnished by the Pennsyl- 
vania Steel Company, of Steelton, Pa. Specifications are being 
prepared for cars, motors, power houses and machinery. 


Chicago, Ill.—W. F. Brennan, superintendent Chicago General 
Railway Company: ‘‘We have just completed a six mile extension 
and started a new power plant at Thirtieth and Kenzie streets, and 
are endeavoring to perfect the system which we now have in opera- 
tion and at present are waiting a meeting of the Board of Directors 
so that we may reach a decision about future extensions. ’’ 


Fort Wayne, Ind.—M. S. Robison, Jr., vice president and treas- 
urer Fort Wayne Electric Railway Company: ‘‘The only change 
that this company contemplates making for this year will be the 
relaying of about three miles ot track with new rails, which will 
finish up our entire system. We have not considered the matter of 
any extensions as yet, and could not say at present whether any will 
be made or not.’’ 


Steubenville, O.—J. F. Flood, superintendent the Steubenville 
Traction Company: ‘‘The ownership of this road is in litigation and 
may not be determined for some time yet. The road is now held 
by a local incorporation known as the Steubenville Traction Com- 
pany, who will rebuild it in the spring, if they succeed in retaining 
their hold. In the meantime we are doing only such repairing as 
is absolutely necessary. ’’ 


Norfolk, Va.—M. W. Mason, general manager of Port Norfolk 
Land Company: ‘‘ The Port Norfolk Electric Railway is about tu 
change from horse to electric power. It is likely the contract for the 
steam plant will be let by the time this reaches you, but we have 
not arranged for our motors or generators. Will want two 80-kw 
generators and four double car equipments; also four vestibule car 
bodies 16 ft., best finish.’’ 


Anniston, Ala.—Howard W. Sexton, president Oxford Lake Line: 
‘*There are no extensions, changes, or additions contemplated to the 
Oxford Lake Line, the only repairs being needed this winter and 
spring being the repair parts necessary to put each of our six motor 
cars in thorough repair. As the greatest care is taken, nearly every- 
thing connected with our line is in perfect running order, and 
there will be only such parts required as are necessary to make 
good the ordinary wear and tear of the year.’’ 


Merrill, Wis. —E. S. King, secretary and treasurer Merrill Rauil- 
way and Lighting Company: ‘‘We do not expect to make any 
further additions to our railway plant this year. The only item of 
interest pertaining to our plant is that we have had installed, and 
have operated for two weeks, a 240-cell storage battery, manufactured 
by the Electric Storage Battery Company, Philadelphia. This isthe 
first installation of central station battery for railway work in the 
United States. We intend also to use it for lighting purposes during 
the period of heavy load.’’ 

Beaver Falls, Pa,— Hartford P. Brown, secretary and general 
manager the Beaver Valley Traction Company: ‘*This company ex- 
pects to put down about two miles of heavy rail during the coming 
season, and some newtrucks and motor equipments. Notwithstand- 
ing the hard times of 1894, this road has largely increased its net 
earnings as compared with 1893. The operating expenses for 1892 
were 70 per cent. of gross earnings; the operating expenses for 1893 
were 62 per cent. of the gross earnings, and the operating expenses 
or 1894 were 53 per cent. of the gross earnings. ’’ 

Sandusky, O.—Thos. Wood, secretary the Sandusky, Milan and 
Norwalk Electric Railway Company: ‘‘The business of this road for 
the first year has been very satisfactory, over 500,000 passengers 
having been carried, Although our road is somewhat difficult to 
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operate on account of grades, trestle work, etc., we have been for- 
tunate enough to have not had to report the first accident to any of 
our passengers or employes. During the coming year possibly one 
single and one double equipment and one 16-foot car will cover our 
requirements, provided no extensions are made.’’ 

Joplin, Mo.—C. H. Belden, superintendent Joplin Electric Rail- 
way and Motor Company: ‘‘The Joplin Electric Railway & Motor 
Company was sold last month to the Carthage, Webb City, Joplin & 
Galena Electric Railway Company, and it is understood that an 
extension will be made this year to Galena, Kan. The surveys and 
all preliminarry work have already been made. This will necessitate 
a new power house, another engine and generator and four or five 
more cars. The extension will be about eight miles. Further 
information may be given by Carroll ‘& Powell, 115 North Third 
street, St. Louis, Mo.’’ 

Corning, N. Y.—F. B. Brown, president Citizens’ Electric Railway 
Company: ‘‘The franchise in this city has been offered to a com- 
pany recently organized, viz., ‘The Painted Post and Corning Street 
Railway Company.’ The Citizens’ Electric Street Railway Company 
did not accept the conditions. The Painted Post and Corning 
Company verbally accepted conditions, which were to be complied 
with by Jan. 21, to-day, but last week they secured a postponement 
of ten days. Their intentions cannot be foretold. It is safe to say 
that the company with which I am identified is not prepared to 
accept the franchise offered by the present city government.’’ 

Binghamton, N. Y.—J. P. E. Clark, general manager Binghamton 
Railroad Company: ‘‘A proposed extension connecting Binghamton 
with Union is contemplated. The construction will probably com- 
mence in the spring. It will be known as the Binghamton, Lester- 
shire & Union Railway Company, which will be virtually the Bing- 
hamton Railway Company, and will connect with our present lines. 
The proposed extension will be six miles in length and will be 
constructed in a most thorough and complete manner. The list of 
officers is as follows: J. B. Landfield, president; J. M. Johnson, 
secretary; John B. Rogers, treasurer; J. P. E. Clark, general 
manager. ’’ 

St. Louis, Mo.—D. G. Hamilton, president; Richard McCullough, 
chief engineer Citizens’ Railway (cable), Northern Central Railway, 
Cass avenue and Fair Grounds Railway and Union Railway: **The 
only large work in which we are now engaged 1s the relaying of 
the track of the Citizens’ Railway. This road was operated as a cable 
rvad up to the first of last December, but is now equipped with 
electric cars. The cars are 28 ft. long, dowble truck, with cross seats. 
The equipment is G. E. 800 motors and K. controllers. The old 
cable track is to be entirely relaid as soon as the weather permits. 
It is about ten miles of single track, and is to be laid with 85-lb 
Johnson girder rails on white oak ties, two feet between centres. 
The rails are to be furnished in lengths of 60 feet, and the joints are 
to be welded in some manner, either electrically or otherwise. ’’ 

Grand Junction, Col.—Benton Canon, president Grand Junction 
Street Car Company: ‘‘The stock of the Grand Junction Street 
Railway Company is up in my hands as collateral security and the 
owners are simply holding it until times open up again when 
they hope to change the system from the present horse car to an 
electric line and are now simply holding the franchise. Our town 
of 4000 inhabitants is growing and has a county peculiarly adapted 
to fruit raising and building up suburban additions to which we 
hope to extend the street car service in the near future. This is a 
good opening for some one to come in and buy up this line, and 
make the necessary extensions as soon as the town starts to building 
again, as we have a section here that is going to grow very rapidly 
when the business of the country is restored to its usual conditions. ’’ 

Augusta, Ga.—W. E. Moore, superintendent Augusta Railway 
Company and Augusta Electric Light and Motor Company: ‘‘Our 
plant is operated by Victor horizonta! turbine water wheels taking 
water from the Augusta Canal and working under 32 feet head. 
Until the first of last year we had been greatly bothered to get a 
proper regulation of the speed, as the load is very variable, but 
have now succeeded in devising a regulator that will hold speed 
within 2 per cent. It is probable that we shall put in this year a 
500-hp turbine water wheel with a directly connected 500-volt gen- 
erator, The Augusta canal is the property of the city of Augusta, 
is seven miles long, having cost over $1,000,000, and has a capacity 
of 14,000 hp, of which 10,000 hp is in use. The city leases the 
power at $5.50 per hp per year, based on the maker’s rating of 
wheel.’’ 

Gloversville, N. Y.—R. T. McKeever, general superintendent 
Fonda, Johnstown and Gloversville Railway Company: ‘‘The Caya- 
dutta Electric Railway Company and the Johnstown, Gloversville 
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and Kingsboro Horse Railroad Company, the latter now operated 
by electricity, represent the electric division of this railway com- 
pany. We do not propose to make any extensions, and I do not 
know of any information that will be of value to your paper. I 
might add, however, that Mr. J. Ledlie Hess, of Fonda, has been 
made president, and myself, R. T. McKeever, secretary and treas- 
urer of the three horse railroads now running between Herkimer and 
Frankfort in this State, and we propose in the early Spring to equip 
and connect these now separate cumpanies with electricity. At pres- 
ent, however, our plans are very crude, as we have only just obtained 
control of this property. ’’ : 


Columbus, Ga, —Jno. F. Flournoy, president the Columbus Rail- 
way Company: ‘‘The Columbus Railway Company is rebuilding its 
entire system of horse car lines and dummy steam lines and equip- 
ping the same in a first-class manner with electricity. The Colum- 
bus Railway Company has also bought the North Highlands road, 
and is now operating that. We are putting quite an extensive 
power house in the Chattahoochee Kiver at the City Mills Company 
plant here, for the purpose of generating electricity by water power 
with which to operate our entire system (twenty miles of road), and 
also for the purpose of furnishing electrical power to manufacturing 
plants of from one horse-power to as high as five hundred horse- 
power. When fully completed and ready for operation (which we 
hope to have done by April 1) we will have a magnificent plant. 
All of the material for water power, power house, equipment, etc., 
has been purchased, and a great portion of it is now on the 
ground.’’ 


Sioux City, Iowa.—I. B. Walker, superintendent Sioux City Trac- 
tion Company: ‘‘At the present time we have in hand no contem- 
plated extensions either in line constructions or power house equip- 
ments. During the past year we extended several of our lines, and 
built a steel span bridge across the Floyd River for the purpose of 
getting one of our lines into a suburb called Greenville. As you 
may know, there are at present time five electric street railways in 
Sioux City individually operated, From time to time it has been 
expected by the street railway property holders here that there 
would be a general consolidation, but as yet it seems to be as far off 
as ever. Our road occupies all the principal business and residence 
streets, while the other four are suburb lines operating from one 
to four cars. As far as we are able to say now, the coming year has 
no special features to speak of. We are simply operating as cheaply 
as possible, keeping our repair account at the lowest possible notch 
and projecting no new plans, except where it brings immediate 
results. Our foreign orders are very small, having to go outside of 
our own city for very few articles of stock used on our road. ’’ 


South Pittsburg, Tenn.—J. Bright, secretary and manager Dept- 
ford and South Pittsburgh Street Railway Company: ‘‘ We now have 
the Deptford and South Pittsburgh Street Railway (2% miles long) 
running from South Pittsburgh, a city of 4,000 people, toa suburb— 
Deptford—which is about one-half the distance between South 
Pittsburgh and Bridgeport, a new town of about 2,500 people. Both 
South Pittsburgh and Bridgeport are live manufacturing towns with 
a great diversity of enterprises, consisting of three blast furnaces, 
two cast iron gas and water pipe works, two saw and planing mills, 
soil pipe (iron) works, canning factory, southern branch of the 
Eagle Pencil Company, two electric light plants, ice factory and 
other enterprises. We would like to connect these two towns by an 
electric line, the distance being about six miles. We now have a 
$12,000 line, all paid for, 2% miles of the distance with three cars 
and eight milesof good track, using 30-lb T rails, which has been in 
operation three years. What we desire is to convert into an electric 
line and put our road, etc., in at a reasonable price. I can show 
facts and figures to any one interested enough to inquire. ’’ 


Sedalia, Mo.—D. C. Metsker, secretary Electric Railway, Light 
and Power Company: ‘‘The Sedalia and Brown Springs Electric 
Railway Company has been chartered with a capital of $80,000 to 
operate a street railway and to establish and maintain a pleasure and 
health resort, and such other things as may be necessary for the 
profit and success of the company. It has acquired land and prop- 
erty valued at $60,000 and will build and equip the line from Se- 
dalia connecting with such property, which is situated at Brown 
Springs, well known asa pleasure and health resort, about four 
miles from Sedalia. The company has issued its first mortgage 
bonds for the sum of $80,000, the principal and interest of which is 
guaranteed by the Electric Railway, Light and Power Company, a 
corporation now operating about 12 miles of electric railway in 
Sedalia and the adjoining territory and an electric light plant of 
150 arcs and 1,500 incandescents. This latter company has a paid 
up capital of $200,000, the plant being bonded for the same sum. 
It has a contract to light the city of Sedalia until August, 1899, fur- 
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nishing 100 or more arc lights at $76.20 per year and such incan- 
descent lamps as may be required at $6 per annum each. After 
paying all expenses the company has earned over 6 per cent. on its 
capital stock. In consideration of the above guarantee the Sedalia 
and Brown Springs Electric Railway Company has entered into an 
agreement to lease to the Electric Railway, Light and Power Com- 
pany its railway and equipment fora period of 20 years, and receives 
therefor a sum equal to the interest on its bonds, all taxes upon its 
property, and an additional sum at the end of ten years equal to 5 
per cent. of its bonded indebtedness, and each additional year there- 
after a like amount to be used asa sinking fund to pay off and 
reduce its bonded indebtedness. The bonds so secured and guaran- 
teed are 20 year gold bonds and become due the first day of Decem- 
ber, 1914. The Electric Railway. Light and Power Company thinks 
that in operating this road in connection with its own it can do so 
at a much less cost than if operated independently, materially in- 
crease the earnings of its own plant and receive a profit from the 
road after paying the rental agreed upon. There are nowl.ready for 
delivery bonds to the value of $50,000, which are offered at par and 
accrued interest. The extension to Brown Springs is expected to be 
made in the early spring.’’ 

Augusta, Ga.—The North Augusta Land Company will probably 
lay two miles of track to develop the property of the company in 
North Augusta. 

Brigantine Beach, N. J.—The Brigantine Transit Company con- 
templates an additional power house plant. Monroe B. Smith is 
general manager. 


Meriden, Conz.—For the contemplated lines about Meriden, in- 
formation could be secured of W. C. Gray, superintendent Meriden 
Horse Railway Company. 

Yonkers, N. Y.—Some new line is to be built at Yonkers, N. Y., 
by the Yonkers Electric Railroad Company, of which C. H. Mon- 
tague is general manager. 


New Philadelphia, O.—There has been some talk here lately of 
an electric road to Steubenville (about 50 miles west), but as yet no 
definite action has been taken. 


New Orleans, La.—The Orleans Railway Company, of this city, 
has its routes surveyed and is preparing specifications for rebuilding 
and re-equipping with electric power. 

Flushing, I. I., N. ¥Y.—Some extension is contemplated at Flush- 
ing, Long Island, by the Flushing and College Point Street Railway 
Company, of which W. G. Rock is superintendent. 

Sing Sing, N. Y.—The Ossining Street Railway Company contem- 
plates extending its line three or four miles back from the present 
terminus, as soon as it can do so, perhaps early next spring. Mr. 
Jay Champlain, Sing Sing, is superintendent of the road. 

Bridgeport, Conn.—A good dea! of extension is contemplated, or 
actually begun out from Bridgeport. Information may be obtained 
from Col. N. H. Heft (president Bridgeport Traction Company), 
Andrew Radel, superintendent, or F. E. Fischer, electrician. 

South Manchester, Conn.—The Hartford, Manchester & Rock- 
ville Railway Company (Maro S. Chapman, of South Manchester, 
president) proposes to begin work early in the spring on the con- 
struction of a trolley line from Burnside (in East Hartford) to 
Rockville. 

Peekskill. ——The company recently formed at Peekskill, N. Y., to 
build and operate an electric railway has secured the franchise, and 
is now placing orders for engines, boilers, equipments, etc., or soon 
will. Mr. E. B. Gallaher, 253 Broadway, New York, is the engineer 
in charge. 


Staten Island.—A company has been formed to build and operate 
several miles of electric road on Staten Island. The consent of most 
of the property owners has been gained, and work is to be com- 
menced early in the spring. Cornelius G. Kolff, 32 Broadway, New 
York, is pushing the scheme. 

Brooklyn, N. Y.—The Brooklyn Heights Railroad Company has 
the right of way to build about 100 miles of additional track in 
Brooklyn, and will probably, unless the strike changes the situa- 
tion, begin construction in the spring. D. F. Lewis, president; W. 
A. H. Bogardus, general manager, or H. M. Brockbank, line super- 
intendent, could give further information. 

New Britain, Conn.—-The Central Electric and Tramway Come 
pany, E. S. Breed, superintendent, is now before the courts for 
leave to build extensions through Berlin and Newington to Hart- 
ford. The lines will parallel two steam roads, the N. Y., N. H. & H. 
and the New York & New England, and both are opposing the 
extension on the ground that public necessity does not require the 
extensions. 

Newark, N. J.—The Consolidated Traction Company is to con- 
struct many miles of new track as soon as spring opens. Mr. David 
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Young, general manager, has lately placed an order for seventy) 
miles of feeder wire for this extension, so that work may not be 
delayed when started. Mr. Young (Prudential Building, Newark), 
or Mr. Charles P. Uebelacker, the electrical engineer, can give in- 
formation. 

Hartford, Conn.—The Hartford Street Railway Company began 
operating its Lafayette street and Farmington avenue lines with the 
trolley on December 18, 1894. When the new power house is com- 
pleted, all lines in the system will be operated by electric traction, 
probably by March. The equipment is nearly completed. In the 
spring, the Main street line will be operated through to Windsor, 
about four miles north of Hartford. 


Battle Creek, Mich.—The Citizens’ Street Railway Company has 
just been completed, and will open for business February 1. The 
road, which was formerly the Rattle Creek Euectric Railway Com- 
pany, was purchased by a new company in October last, and has 
been entirely rebuilt with new 60 and 45 pound T-rails, 9 St. Louis 
cars with two 50-hp motors under each car, 6 trailer cars, and two 
new generators. Everything is new throughout, and the road, 
which is 744 miles long, is pronounced to be the best road in the 
State. 

Elyria, O.—Efforts are being made to complete an interurban line 
to Milan, O., to connect at the latter place with the Sandusky, 
Milan and Norwalk Electric Railway Company, which has been 
operating for more than a year with success. It is also proposed to 
extend the latter road from Monroeville to Norwalk, which if done 
will make its length 25 miles; it now operates 21 miles. There is 
also a plan on foot to complete a line from Wellington through 
Oberlin to Elyria or Lorain. Still another project is a road from 
Norwalk south, and still another from Fremont to Catawba Gold. 
It is thought that if capitalists regain confidence many of these 
projects will be carried out the coming season. 


Newburgh, N. Y.—The Newburgh and Orange Lake Electric 
Railway Company secured the franchise to extend its system 
from Orange Lake (some four miles west of Newburgh) to 
Walden and Pine Bush, six or eight miles further northwest. Con- 
struction is to be begun as soon as possible after the severe winter 
weather is over. The company anticipate such activity in electric 
railway construction the coming spring that they are already placing 
contracts for feeder wire, line material, car equipments, etc., to 
avoid the delay experienced last spring while building the line from 
Newburgh to Orange Lake. The extension from Newburgh to 
Orange Lake has proved so successful that the management is quite 
enthusiastic over the coming extensions. One source of profit is the 
cross country freight now carried between Newburgh and Orange 
Lake. 


The Eddy Street Power Station, at Providence, R. I. 


BY GEO. I. HANCHETT. 

This building, with its turtle back roof and plain rectangular 
shape, devoid of all ornament, has for the engineer a great archi- 
tectural beauty. It is not one of those unfortunate power stations 
where the machines have been adapted toa building that was 
primarily erected for some other purpose, nor is it one of those that 
is composed of a series of patches, one patch for every increase in 
output that has been made. 

The station has been erected with the idea of properly protecting 
electric power apparatus, providing means for the ready removal 
and repair of the machines and effecting an easy delivery of coal. 
‘bere is also an ample space to increase the capacity of the plant to 
fully double its present output. 

The boiler room or seat of power well deserves description. 
Steam is delivered at a pressure of 125 pounds gauge by aset of Bab- 
cock & Wilcox boilers, eight in number, used in conjunction with 
two Stirling boilers. Each boiler is rated at 500hp. This gives a 
liberal margin of the boiler plant over the electric plant. The com- 
bination of the quick steaming Stirling boiler with the slower, but 
longer staying Babcock & Wilcox 1t would seem would make the de- 
livery of steam at a uniform pressure much easier to the fireman. 
The coal consumption as given by the firemen averages 33 tons in 24 
hours the year round, The water supply is very good, and scale is 
thereby avoided. A substantial brick stack ample for present 
capacity and probable increase provides a strong draught. The 
doors and way between the boilers freely admit of coal being 
brought in by the wagon load. The boilers present a fine appear- 
ance, as the fronts are built of white enameled brick and the piping 
around the front is of polished brass, The steam piping is excep- 
tionally well done, the larger sizes of pipe being riveted. It is 
well covered and serious loss thus avoided. The boiler 
room is high, and there is ample room even over the high Stirling 
boiler. This gives abundance of fresh air, which the firemen can- 
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not fail to appreciate. Ventilation for both boiler and engine room 
is provided by a series of ventilators in a row along the highest 
portion of the building. ‘They are provided with vanes, and adjust 
themselves to the direction of the wind. : 

The engine room shows to the mote careless observer the study in 
the design of the whole plant better than does the boiler room. 

The engines and generators have massive brick foundations, built 
up from the level of the boiler room. The space under the floor of 
the engine room forms an ample provision for the receivers, and the 
Wheeler condensers with which each engine is provided. The 
boiler feed pumps are also located here, and from 
this place the feeders, rheostat wires, etc., etc., 
of each generator can be inspected throughout 
their entire length. 

There are five units in the station and each has 
its own engine, and is complete in itself. These 
are driven by Greene automatic engines by a belt 
transmission. These engines are tandem com- 
pound, and have the following dimensions; Speed 
100; stroke 4 ft.; high pressure cylinder 20 inches; 
low pressure 38 inches. They are directly belted on 
to three quadripolar General Electric generators, 
rated at 500 kw and revolving 350 times a minute. 
Each is capable of delivering 910 amperes at 550 
volts, and is built to stand a heavy overload if it 
be required. 

The remaining two units are of great interest. 
They are directly connected to .two Greene auto- 
matic cross-compound engines and are situated 
directly between the high and low pressure cranks, 
The first of these, No. 4, is rated at 750 kw. It how- 
ever carries habitually 1,400 amperes at 550 volts, 
and has carrried 2,500 amperes for over one hour 
without undue heating or sparking. The machine 
is at rest only a very small proportion of the twenty- 
four hours. 

§@ The engines of these two machines run at 100 
revolutions per-minute and have a 4-foot stroke. 
The high pressure cylinders are 36 inches in diam- 
eter, and the low pressure 48. Each cylinder has 
jts cut off regulated by the governor. The machine 
No. Sis of historical interest, as it is the generator that sup- 
plied power for the intramural railroad at the World’s Fair. 
It is a twin machine to No. 4, previously described. The commu- 
tator is a splendid piece of workmanship. It is composed of 36 
sections of 20 bars each, making 720 bars in all. Each machine has 
ten poles, thus having 72 bars between 550 volts. Unfortunately 
the casting of the low pressure cylinder proved to be soft and cut 
somewhat, so that this machine has not been doing the duty that 
has been imposed upon its mate. It is, however, identical in con- 
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struction, and will doubtless prove so in performance as soon as the 
defect is rectified. 

Both of these machines should appeal,to the readers of the THE 
ELECTRICAL WORLD by their massive fly wheels. The engineer 


who designed them was apparently one of the few who think that 
in a_fly wheel, as in other cases, it is a good idea to have material 
strong enough to resist the stresses it is called upon to bear, and 
and transverse 


as cast iron is not suited to tension stress 
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the only prominent stresses in a fly wheel, he has used wrought 
iron. 

The wheels are built of twelve sections bolted by twenty-four 
bolts into an iron hub. On the edge of these sections are riveted 
the pieces of iron which form the rim. These are staggered with 
regard to each other, and give the wheel the appearance of a lam- 
melar structure. The wheels are 18 feet in diameter and are fully 
able to stand much more than the 5,655 feet per minute that their 
rims are called upon to perform. How wuch superior this is and 
how much more of an engineer’s job than to design a wheel of 
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poor and unreliable material relying on the safety stop to preserve 
it. No one knows better than a good engineer that the best is 
never the cheapest in first cost. 

The station is provided with two traveling cranes which control 
the whole area occupied by the engines and generators, and also 
that provided for future addition. The convenience of this is 
obvious to any one who has been a station manager. 

The units, it will be seen, can be readily adjusted to the following 
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loads in kilowatts and still be fully loaded: 500, 750, 1.000, 1,250 
1,500, 1,750, 2,000, 2,250, 2,500, 2,750, 3,000, stepping up in 
steps of 250 kw. It is not advisable to run railway generators too 
close, as the blowing out of one machine cut-out may bring all the 
others along with it if the system is tied together, for the other 
machines are at once overloaded. If the circuits are independent 
and on different generators, they may be run much closer to their 
rated load, but the distribution of current is more expensive in 
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copper, by no means as good, and beside the system is less flexible. 
It is probable that in this station with all the machinery running, a 
load of 5,000 kw. could be carried for a short time without excessive 
trouble. This would form quite a steeple in the station load curve, 
and one which at present will probably not occur. The oil used in 
the station is the best that Leonard & Ellis can produce, and is as 
clear as pure water, and of a light lemon yellow tint. The pistons 
are lubricated with the American Oil Company’s cylinder oil. This 
seems to lubricate them in their 800 feet per minute travel without 
serious inconvenience. 

The whole system is kept scrupulously clean and neat. Records 
are kept of voltage and current, readings being taken every 15 
minutes, 

Each engine is provided with an accurate reducing rig, and the 
indicators are frequently on the engines. It is in this way alone 
that economy can be obtained. It is impossible to economize till 
the point where the waste occurs is known. The good design of 
the station is well shown by the fact that it is impossible for a rival 
engineer to criticise. It is simplicity and utility itself. 


Economic Street Railway Maintenance.—The Repair Shop. 


BY KEPPELE HALL. 


The growing popularity of the electric railway and its very rapid 
extension have given an opportunity for many engineers and man- 
agers to relate their experienCes and opinions and express their 
views as to the most economical method of conducting a road. The 
majority of these discussions, or at least a goodly proportion of 
them, have had reference to the power station, and this is justified 
by the fact that it is most important. Not only does the whole 
traffic of the line depend upon it, but such a large amount of capi- 
tal is represented by dynamos, engines, boilers and appliances that 
to neglect it or be careless as to its management would be suicidal 
to the interests of any road. 

Now a street railway is not a toy. On the other hand it is a very 
complicated device to handle. Its branches are numerous and, as 
in all large undertakings, so in this, the ultimate success of the 
whole depends upon the perfect working of all the parts. Many 
roads are struggling along with indifferent success for the simple 
though unappreciated reason that some branch of the system is 
being poorly operated and acting as a drag on the whole enterprise. 

The repair shop and its function in railway work is undeniably a 
great factor in success or failure, and it is to this department that I 
wish to confine this article. J have had the good fortune to have 
passed through the mill, not as an expert or a manager, but as a 
laborer working in the pit, carrying armatures, cleaning and re- 
pairing motors and controllers, and it is from this standpoint that I 
think I may be able to offer some practical suggestions as to the 
best arrangement and operation of the repair shop. 

Mr. Hamill, general manager of the Brush Company, mentioned 
to me in a recent communication two roads that had, within a day 
or so of writing, failed. After going into some particulars concern- 
ing them, he sums up the matter very concisely. ‘‘My impression 
is that both of these roads under careful management would have 
no difficulty whatever in earning first-class dividends. I simply cite 
these two cases because they have just been brought to my atten- 
tion, in order to show that the demand for good management is 
greater than the supply. The more actual practical experience you 
have in this ordinary laborers’ and mechanics’ work, the better 
foundation you will have for the future. ’’ 

Where the repair shop is located in the car barn a little care in 
its arrangement will greatly facilitate work. It is well to have a 
number of tracks set apart for the crippled cars, and to use a little 
judgment in placing them so that the car you wish to work on can 
be got at, repaired, and sent out on the road without drilling nearly 
every car in the barn. It is always advantageous to have a number 
of tracks running into the barn from the street, and at least two of 
these kept clear all the time. Much is saved by having the transfer 
table operated by a motor, and a great deai is lost by having a 
rusty, rattling, dilapidated affair that takes all hands from their 
work every time a car has to be moved from one track to another. 
There must be one place set apart for the removal of wheels where 
a part of the track and beam work can be removed and the wheels 
dropped into the pit. A very simple and easy way to get these 


wheels out of the pit after they have been taken from the car is to 
have a pulley overhead, a snatch block on the floor, and by attach- 
ing one end of the rope to the wheels and the other to a motor 
car, raise them out of the pit and lower them on the track, whey, 
it will be easy to get them whenever they are wanted. A good strong 
chain fall and a couple of jacks will be found in almost constant 
use about the barn. 
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Instead of having a pit dug out in the dirt the width of the track, 
it will be found an economy to have under all the tracks an open 
cellar the floor of which is cemented and well drained, Brick pil- 
lars will support the track and floor beams. Keep this place fresh 
and clean by daily sweeping and a weekly scrubbing, having the brick 
and woodwork always freshly whitewashed. Have plenty of light, 
aud it will be found that the three or four pounds of coal consumed 
per hour at the power station for every ten lamps burning will be 
more than paid for by the amount of work and the superiority of 
its character that can be gotten from the men. This is a view of 
economy that is too often overlooked by our managers, who are 
apt to consider only the interest on investment, depreciation of 
stock, and output in wages in gauging the expense of maintenance. 
It is no unpractical theory, but solid truth and fact, that a man who 
has good tools to work with and a comfortable place to work in 
will be kept in a contented frame of mind and do nearly twice as 
much work as one whose time is taken up grumbling because his 
wrench has spread and every now and then slips and takes the skin 
off his knuckles, or because he is so cramped for space that he 
can’t draw his hammer back to strike a blow, or because he can’t 
find his tools, and every move he makes he bumps his head and 
loses his temper. A man, even an ordinary laborer, has some men- 
tal sensations that affect his working efficiency to a startling extent. 
If any one has doubts on this subject let him put on a pair of over- 
alls and get down into the pit and see how he feels after a hard 
day’s work under such conditions, especially if it is winter and there 
is not sufficient steam heat to keep him warm nor thaw the snow and 
ice off the trucks and motors. 

It will be found greatly to facilitate the working to have cars or 
trucks in the pit into which the armatures that are to goto the 
machine shop can be lowered. They can then be wheeled to a trap 
in the machine shop floor near the lathe and be raised by a chain 
fall that is always suspended there for that purpose, then lowered 
directly into the lathe, or transferred by another car, arranged as a 
winding stand, to the armature winder’s corner, as occasion may 
require. This will prevent a needless waste of time and strength car- 
rying the armatures or rolling them along the floor to the shop, 
which does not improve them in any event. 

The machine shop should be located near the pit in order to per- 
mit of this arrangement. As to the equipment of this shop, a large 
and small lathe, a large and small drill press, shaper, emery wheel, 
grindstone, and a good assortment of tools, including a set of taps 
and dies and a blower for cleaning armatures, will be found suffi- 
cient. Let the armature winder have a corner and provide him with 
the necessary appliances, among them a good magneto. Not only 
will this shop be all that is necessary for repairs, but it will permit 
of the manufacture of numerous little articles that are always being 
wanted around the barn and on the line. A carpenter shop, a black- 
smith shop, an oil house, and a stock room will complete this de- 
partment. The carpenter shop should have a full line ot the usual 
tools and a buzz saw. ‘The saw and all the machinery in the ma- 
chine shop can be run by one or more motors attached to the power 
circuit. The oil house should be isolated and contain all the oil and 
grease barrels. It should always be kept locked and the key hung in 
a convenient place inside the shop. ‘The stock room should be sup- 
plied with brushes, brush holders, commutator segments, heads, 
rims and mica; contact segments and fingets, if these are used; 
bolts and nuts of usable sizes; cotter keys, screws, nails, cord, tape, 
wire, lamps, switches, sockets, shades and shade holders; glass 
panes, waste and articles in the line of tools and others that will be 
found necessary from experience. When anything is taken from this 
room a memorandum should be made on a slate with the number 
of the car on which it is used. This, entered in a book kept for the 
purpose, together with the hours of labor, taken from the work- 
men’s time slips, will preserve a record of the cost of each ear, and 
will always be valuable data to have at hand. 

System is everything. Every man and every gang of men must 
have some definite work each day. Always have a complete set of 
tools for each such gang. Let this include wrenches to fit all the 
nuts on the motors and trucks, hammers, cold chisels, bars, etc., 
and insist that they be returned to their proper place when not 
being used, and under no circumstances allow them to be employed 
by other than the persons for whose use they are intended. With 
such an understanding, there will not be the continual hunting 
around for some misplaced article, and things will run smoothly. 

It is almost impossible to say exactly how many men are _ neces- 
sary in the repair shop. The wear on the machinery is dependent to 
such a large extent upon the system in use, kind of track and road 
bed, grades and curves, that the amount of repair will vary greatly, 
even for roads maintaining the same mileage of track and number 


































































ere EBS SLAP SEN 


Se eRe 


PORTIS 55 Taian capi eats ae 


of cars. A few general hints may be of some value however. In 


the first place, I consider it unwise to have the night gang do repair 
work when it can possibly be avoided, Let their work be confined 
to tightening up loose bolts and carefully oiling and greasing 
motors, trucks, and trolleys. If necessary increase the gang of men 
on day turn. A road with which I was connected one summer, 
operating thirty-five cars on eleven miles of double track, kept all 
in good running order with a machinist and helper, carpenter, 
blacksmith and helper, armature winder, and three men on repairs 
of trucks and motors, on day turn; while at night there were four 
men to do the work mentioned above. The carpenter and machinist 
were often called out of the shop to do work on the line, and some- 
times all of the men, when there was too much for the linemen to 
attend to, or a car jumped the track or broke down on the road. 
About three-fourths of the cars were equipped with Short motors 
two years old, and the balance with new G. E. equipment. Almost 
nine-tenths of the work was on the old motors, and I feel certain 
that with a complete installation of new miotors and controllers, 
possessing, as they do, such great advantages over the old in eyery 
respect, the force of men could be cut down considerably. Old 
wheels and axles were sent to the factory, but all other work was 
done in the shop. The axles were numbered, and a record kept in 
connection with other repairs, so that the life and mileage of the 
wheels could be told. In removing armatures, cleaning motors 
inspecting bearings, etc., two men can work together. in the pit to 
advantage, a third man being useful to operate the chain fall, but 
otherwise in the way. Small repairs could of course be attended to 
by one man. When new cars were to be equipped, an extra ma- 
chinist, carpenter, and a couple of laborers were employed, until 
the cars were wired, the trucks assembled, and motors mounted. 

On very large roads operating hundreds of cars, or on very small 
ones operating cnly five or ten, these suggestions must be modified 
to suit circumstances. There may have to be a number of repair 
shops and car barns, and these may be separated from each other. 
The amount of work done may make it advisable to own and oper- 
ate machinery that in smaller roads would not pay. Again, it may 
not be economy to have as extensive a repair shop as has been de- 
scribed here, or any at all. But on the average road 1 feel sure, 
from my own experience, that by following out the ideas enumer- 
ated herein, street railway managers will find something to be 
gained. 

It is impossible to go into the minutiz of repair shop practice, as 
it would cover pages and be tiresome reading. A bright engineer 
can always see a way to meet circumstances as they arise, and work 
new ideas into a well planned system. 

I have not mentioned track and line repairs, the management of 
the station, inspection of cars, nor the drill and discipline of motor- 
men, All of these are very important, the last more so than is 
usually appreciated, but they were not intended for discussion under 
this subject, and any one of them is worthy of an article by itself. 


Street Railway Overhead Appliances. 


BY A. G. ENBAS. 

In looking over the literature on line appliances there appears to 
exist no definite information of the strains to which such pieces are 
subjected in actual service. When we consider the important part 
these devices are of every street railway equipment, and the quan- 
tity of literature on details of less moment, it is a somewhat remark- 
able fact that this feature of strength should not have attracted 
more attention. Moreover, it will be found, owing to the recent 
introduction of many new ideas, that the literature of yesterday is 
no longer applicable to the devices of to-day. At the present time 
engineers and managers require more efficient designs, better fin- 
ished, and lower prices than formerly. 

With the aid of past experience and special machinery many manu- 
facturers have met this demand fairly well; but it should not be 
overlooked that competition has flooded the market with much 
spurious material, faulty in design and deficient in strength. It 
frequently happens that this material finds its way into new roads by 
being .submitted for approval along with goods of a higher price 
but better quality. If now the manager or engineer desires to test 
the various devices, it is necessary that some determinative standard 
of excellence be adopted in order that his decision may be of value 
to his employer or client. The fact is at once obvious that the manu- 
facturer must look to the constructing engineer for a fair trial, and 
if the latter is unable to make one he certainly is unfit for the posi- 
tion he occupies. 

If the trade could be made to understand the importance ot a fair 
trial or test at the outset for their overhead appliances, both they 
and street railway companies would be greatly benefited, and much 
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needless expense and trouble be saved. Yet how different is the 
manner in which goods are bought and sold to-day. It seems to be 
taken for granted that the appliances are sufficiently strong, and 
they are installed in the line as they come from the manufacturer 
without knowing whether the pieces have a factor of safety of three, 
two, or barely one, which is frequently the case. Except in a few 
instances, no tests are made beforehand; in fact, none are thought 
necessary beyond submitting the insulators to a preliminary trial. 
Why should it not be as essential to test the line apparatus as the 
steam plant, especially as the former frequently exceeds the latter 
in value, and the public safety is more or less at stake? 

If the material should prove to be weak the engineer adopting it 
renders his company liable for damages, besides increasing the cost 
of repairs. If, on the other hand, the material is unnecessarily 
strong, the engineer accepting it puts his company to an equally 
unnecessary expense, both as regards first cost and future mainte 
nance. That more overhead devices have not failed in the past is 
due partly to the high standard set by the larger and earlier rail- 
roads in this field, and partly to good fortune, rather than to the 
result of individual good judgment. 

It having devolved on the writer to supervise the manufacture of 
a large quantity of line apparatus as well as to test the same, the 
following suggestions are submitted with the hope that they may 
prove of value to many managers and engineers in draughting up 
specifications for this work or submitting the same to trial. 

Common Ear. 

The common ear should not exceed 15'4 inches or be less than 
14 inches in length. The groove should be smooth and straight, 
well tinned, with thin or knife edges, so ground as to conform ex- 
actly to the shape of the trolley wire. This latter feature is impor- 
tant, as it will be found that many ears as now made do not permit 
the trolley wire to bottom through the narrowness of the groove. 
Such ears will not,solder well or hold well when in place. The 
depth of the groove should be not more than 4 inch or less than 
7-32 inch. A deep grooved ear prevents the tro!ley wire from fall- 
ing in the street in case the solde1 loosens. It is always required by 
our better managed and larger street railways. ‘The clips at the end 
should not exceed 11-32 inch in depth, as they will otherwise cause 
the trolley wheel to spark in its passage under. The rib should not 
be less than 1-10 inch in thickness, and should have large fillets 
where it joins the body of the ear, and particularly the boss. Where 
this latter condition is fulfilled, no difficulties will be experienced 
from weak bosses twisting away from the ear proper. 

The boss should be proportioned to bear a twisting moment of 
1,800 inch-pounds and a direct tension of 400 pounds without break- 
ing. The ear should be capable of bending sideways through an 
angle of 90 degrees without fracture, the bend heing made about a 4- 
inch rod. The material of which the ears are made should stand a 
tensile strength, before breaking, of 30,000 pounds per square inch. 
Ears designed according to these conditions will have a factor of 
safety of three and give good satisfaction. Many ears on the market 
have lead in their composition besides iron and other impurities. 
One per cent. of lead has been known to reduce the strength of a 
bronze fully one-half, and the presence of .003 of iron, arsenic, or 
antimony is especially injurious in making the mixture hard and 
cold-short or brittle. Where larger quantities of material are bought 
it should be analyzed as well as tested, which can be done at a small 
expense, thus greatly assisting the engineer in forming an opinion 
of its value. 

Strain Ears. 

All that has been said relative to common ears applies equally to 
strain ears. There is no advantage to be gained in making the 
length of this ear more than 15 inches, provided the groove is of a 
proper shape. To make it longer o1 to have the distance between 
the eyes more than five inches is only to add to the leverage of the 
forces that tend to destroy it, and consequently necessitate the ear 
being made just so much heavier. The distance from the eye to the 
centre of trolley wire should be sufficient to prevent the flange of 
the trolley wheel clearing the anchor wire by 4 inch. If the dis- 
tance is greater, an extra bending strain is brought on the insulat- 
ing bolt. ‘The stresses this ear has to bear are similar to those 
already mentioned, with the additional tensile stress of 1,200 
pounds from the anchor wire. The piece, as a whole, should have a 
factor of safety of three and be capable of bendjng sidewise, with- 
out fracture, through 90 degrees about a rod one inch in diameter. 
Splicing Ears. 

These ears have to stand the direct tension of the trolley wire and 
should be made with a factor of safety of not lessthan three and one 
half. The tension in the trolley wire usually amounts to 1,000 
pounds, though it may double this amount at times, as on very 
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cold nights. The holes through which the ends of the trolley wire 
pass should be carefully inspected previous to placing the piece in 
the line, as it occasionally happens that small cracks form at these 
points in tinning the ear. I have known cases where such ears 
have been installed resulting in the rupture of the piece and the 
pulling down of several brackets and fixtures besides delaying the 
work. The tendency of the wire to break at the bend in these ears, 
as in most line insulators, has led many roads to dispense with them 
and adopt splicing sleeves. The splicing sleeves as now made are 
more easily applied, and have to bear only the tensile stress above 
mentioned. 

Feeder Ear. 

These ears should be designed for the same strains as common 
ears. They are, however, giving place to the bell hanger fitted with 
bronze bolts in place of insulators, in which form they answer the 
purpose exceedingly well. 

Feeder Bolts. 

Only the best bronze, made of pure metals, should be used for 

feeder bdlts; otherwise trouble is likely to occur in their breaking 
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Fic. 1.—EAR IN PLAN AND SECTION. 


off where threaded, and thus allowing the line to come down. It 
costs little more to use pure metals than common stock, -while both 
the conductivity and strength are greatly reduced if. there are even 
small amounts of lead, iron, bismuth, antimony or arsenic present, 
al: of which can be found at times in ordinary bronze. A good 
mixture can be made of lake copper fluxed with silicon or alloyed 
with 5 per cent. of tin. The stud should be % inch in diameter, 
and the ear tapped to fit the same. , 


Double Curve Pull Off. 

I have been requested at times by various manufacturers to test 
samples of their double curve pul] off, and only in one instance did 
I find a hanger that had a factor ot safety as high as three. Some 
of them broke as low as 700 pounds direct tension, while the aver- 
age broke about 2,000 pounds, but in every case the turns pulled 
out of shape long before these figures were reached. Comparing the 
distances between the holes in arms while testing the pieces at the 
Massachusetts Institute of Technology, with the distance from cen- 
tre to centre of arms of various hangers in the line, I find that as 
high a stress as 1,800 pounds frequently comes on these hangers, 
and should advise that they be designed accordingly and the load be 
considered a live one. 

There will be times when this load will be greatly exceeded, as on 
very cold nights, or when other parts of the construction break, so 
that no hanger should be installed in a first-class equipment with a 
less factor of safety than three. 


Material. 

As to the material of which these hangers are made, good brass 
is unfit for the purpose owing to its ductility, for unless the arms be 
made very heavy and deep they will invariably pull out of shape at 
strains varying from 700 pounds to 1,400 pounds. It should also 





Fic. 2.—ENLARGED VIEW OF END OF EAR IN FIG. 1. 


be remembered that whereas good bronze (91 copper and 9 tin) is 
very stiff and has a tensile strength of 36,000 pounds, brass, as ordi- 
narily made (supposed to have 75 copper and 25 zinc), will not bear 
more than 20,000 pounds, owing to the impurities in the mixture and 
method of casting. This applies equally well to so-called aluminium 
bronze, for I have found from repeated tests that unless pure metals 
are used still poorer results are obtained. It will in any case be 
found to flow under stress, and itis only a matter of time with 
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hangers made of this material before their arms pull out of shape. 
While the stresses given above may seem large to those who have 
not investigated this subject, it should not be forgotten that such 
pieces as double curve hangers and.anchbor ears have frequently to 
bear a transverse stiain coupled with a tensile strain, that greatly 
increases the tendency to break the piece: The stresses, moreover, 
are the greatest that will likely come on the different devices, fig- 
ured in direct tension only, and as such are the only ones the 
engineer has to consider in making his design. 
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Fics. 3 AND 4.—FORMS OF GROOVES. 


Referring to the illustrations, Fig. 1 represents an ear of one 
manufacture in plan and elevation, and Fig. 2 shows an enlarged 
view of the end, giving depths of clips and groove. Fig.°3 illus- 
trates the bad effect of a narrow groove or one that does not con- 
form to the shape of the wire. Fig. 4 represents a section through 
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Fic. 5.—BENDING TEST FOR EAR. 


the boss, trolley wire and a portion of a trolley wheel. This view 
clearly demonstrates that where the edges of the groove are prop- 
erly ground they will not interfere with the trolley wheel or cause 
it to spark in its passage, provided the depth of the groove does not 
exceed inch. Fig. 5 illustrates a bending test for ears 
to determine the ductility of the metal and the freedom from lead 
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in bronze compositions. Fig. 6 shows a double curve banger of the 
usual type to be met with in practice, and the effect on the same of 
strains of different intensity. The arms can be stiffened approxi- 
mately 100 per cent. by making their section similar to 
an I beam, as shown, instead of the present inverted T form. This 


is not necessary in the ordinary style of malleable iron double 
curve hangers, as that metal does not flow like brass and composi- 
tion when strained. 
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A Theory of Electrolysis. 


BY ALFRED H. BUCHERER. 

In the introduction to his large work on Electrochemistry, Ost- 
wald remarks that to a philosophic mind nothing is more interest- 
ing and fruitful than the historical study of a science. This state- 
ment is strikingly true of the science of electrolysis, to whose devel- 
opment Ostwald has contributed so much. For surveying the 
course this science has followed from its beginning to this day, we 
trace with wondering eye the most multifarious agencies at work 
continually modifying and progressively building up a theory which, 
according to the opinion of many physicists, represents the solution 
of an hundred-year-old problem. In such a survey the question 
obtrudes itself, what principles have been most instrumental in 
moulding and maturing the modern theory of electrolysis? We per- 
ceive at once that the first and second laws of thermodynamics 
have done most in clarifying our views and in paving the way for 
new discoveries. But, strange to say, powerful as the influence of 
these laws has been, such is the inertia of the human mind, such 
the ‘‘vicious circle’’ of preconceived ideas, that there are not a 
few features of the modern hypothesis that distinctly show that they 
are relics of a time which we may fitly call the prethermodynamic 
period. These features which stand in the way of an harmonious 
generalization of known experimental facts I have endeavored to 
remove, believing that such removal will not only satisfy our philo- 
sophic demand for a coherent systematizing of the data of experi- 
ence, but will also give a fresh incentive to further investigations. 
Let us briefly recall to our minds the views which are at present 
held. An electrolytic solution—let it be dilute and Jet the electro- 
lyte be binary—is imagined to consist of an equal number of posi- 
tively and negatively charged ions diffused through the solution. 
In spite of the enormous charges of these ions the solution is con- 
sidered to be in stable equilibrium as long as external forces are 
not acting. This equilibrium is disturbed by the insertion of two 
electrodes, the terminals of some electric generator. The positive 
electrode, by virtue of its static attraction for the negative ions, 
attracts these, and likewise the negative electrode simultaneously 
attracts the positive ions. If the potential difference is sufficiently 
great, discharge, 7. ¢. neutralization, occurs and the ions become 
atoms, which are supposed to be free from charges. In degree as 
the anions and kathions are thus removed a migration of fresh ions 
takes place towards the electrodes actuated by the static attractions, 
The velocity of the ions has been calculated by Kohlrausch from 
concentration differences at the electrodes and from conductivity 
measurements. Let us picture before our mental eye these ions 
with charges that are simply tremendous as compared with the 
static charges we are familiar with in static electricity, and Jet us 
remember that the ions of electrolytic solutions, since they follow 
the laws of gases, must be imagined to be constantly colliding with 
their immense charges. The enormity of this conception is only 
equalled by the implied violation of the first law of thermo- 
dynamics, namely, by considering the process of neutralization of 
the charges as one by which energy is being absorbed. Evidently, 
an atom of metallic zinc by the process of being transformed into 
an ion can do work. Ir the modern hypothesis of electrolysis 
one should expect the ion by virtue of its charge to be capable 
of doing work; but here, on the contrary, work must bedone upon it 
to deprive it of its charge. If all metals were constituted like silver 
and copper, which actually have more energy as ions than as me- 
tallic atoms, such a view would be somewhat more excusable. 

This brief exposition of the chief inconsistencies of the modern 
theory will suffice to show that any hypothesis which can explain 
the known experimental data of electrochemistry without embody- 
ing such incoherencies as I have commented upon will be an im- 
provement. The basis for the new hypothesis which I shall pro- 
ceed to explain is the mass law which in the thermodynamic treat- 
ment of chemical reactions has played so important a part. From 
the standpoint of the mass law chemical equilibria are viewed as 
dynamical equilibria. If, for instance, we find that at a certain tem- 
perature and pressure //C/, N//; and N/A,C/ are in equilibrium in 
such a manner that the partial pressure of V//,C7 is three times as 
great as that of WC/ and VH; singly, then we explain this equilib- 
rium by saying that the velocity with which V4; and AC/ form 
NH,Cl is three times as great as the velocity with which VA,C/ 
dissociates into VH/; and HCl, We imagine these two opposite reac- 
tions to occur continually, so that under the conditions characteriz- 
ing the equilibrium the mixture of the gases never varies in com- 
position. Now it can be shown that the maximum amount of work we 
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can derive from such an action as: VH;+HC = NH,Ci, depends 
on the partial pressures with which the three different gases partici- 
pate in the equilibrium. If we have the gases in unit concentration, 
namely, one grammolecule per litre, this maximum work will be 
P, 
W=RT log. P,P, 
where /?,, P:, Ps are the partial pressures of resp. NH,Cl, NH: 
and HC/7. The maximum amount of work is not dependent on the 
manner in which we obtain it, previded the manner is a reversible 
one. If we could utilize the above reaction in an electrochemical 
system the EK. M. F. derivable must be proportional to the value, 
; P 
R T loge PP 
and if one electrochemical equivalent was involved in the action, 
the value P 
1 
R T loge PP, 
would if expressed in units of electrical energy be numerically equal 
to the electromotive force. 

The fact that the E. M. F. is simply proportional to the logarithm 
of the dissociation constant is of great importance and will lead to 
interesting results if applied to electrolytic solutions. We know 
from an overwhelming number of experimental data that dissolved 
substances behave exactly like gases. We are, therefore, perfectly 
justified in treating the solvent as a medium like a vacuum or ether. 
It differs in so far as the dissolved substances undergo dissociation 
intoions. These ions I do not consider as being charged. For sim- 
plicity I will, in the following explanations, only consider dilute 
solutions in which the salts are perfectly dissociated into ions. Ac- 
cording to my hypothesis, then, a hydrochloric acid solution con- 
sists of uncharged chlorine ions, chlorine atoms, uncharged hydrogen 
ions and hydrogen molecules. The presence of uncombined hydro- 
gen and chlorine atoms we are forced to admit. For, if we accept 
the identity of gases and dissolved substances, we can arrange to 
let the reaction occur in water, and if then there were no dissociation 
the energy of such a chemical action would assume an infinite 
value, for, in the term ° 


2 2 
R T log. a 


ps* 

ps* would be equal to zero. We will now consider a reaction in 
which a metal takes part, say the reaction 2K + C/,=2KC/. We 
know that a metal has its own vapor tension. That is to say, every 
metal emits vapor with a force which is a function of temperature. Jt 
is, therefore, legitimate to consider a reaction between potassium and 
chlorine, as occurring between potassium vapor and chlorine gas. 
If we allow this reaction to occur in the solvent we can express it 
thus: 2Kq + Cln = 2Ki+ 2Cli, where the indices a, m, 7, mean, 
atomic, molecular, ionic. The energy derivable from such a 
reaction is again a definite amount if we succeed in having it take 
place in a reversible manner, and we know that metallic potassium 
vapor must be present. Now it is experimentally established that 
the E. M. F. which can be obtained from the combination o 
a metal, say zinc with chlorine, is an additive quality. This means 
that the energy which is due to the zinc is independent of the 
element or radical with which it is combined, and we conclude that 
in the formula E=zwR T log, K 

there is contained some value 
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where £z, means the E M.F. due to the zinc and ne the ratio 
t 
of the velocity with which the atomic zinc passes into the ionic 
condition to the velocity with which the ionic zinc passes into the 
atomic condition; similarly with the chlorine. As, however, we are 
dealing with equivalent quantities, the number of zinc ions present 
is equivalent to the number of chlorine ions which are in combina- 
tion; and it follows that a mean equilibrium must obtain as a result- 
ant of the two equilibria between the chlorine ions and molecules, 
on the one hand, and zinc ions and zine atoms on the other. We 
can calculate this equilibrium in the following manner: Ayg,, the 
potential difference between zinc and a solution of zinc salt of defin- 
ite concentration can be measured; we can likewise find the value 
Ea. Consequently, the total E. M. F. is 
E= Ezn oh Ea 
pi p 
pa 22 +35 


RT ee 
and Ea = > loge e 


RI 
Ean = 2 loge 





F EBRUARY 2, 1895. 


where # is the sublimation pressure of zinc in water, f, the partial 
pressure of zinc ions, J: of the zinc atoms, £3 of chlorine ions and 
ps Of the chlorine molecules: 


2 
Then EF = R T log, ftv £ 


par prt 

Then if 2 is the fraction of the uncombined zinc atoms of a dilute 

solution whose total osmotic pressure is P, we have 
Ex *T jog, ft (l —~ + Pd 

2 0.08197 (3 — 2) 2*” 

x can be found from this equation if f is known. 

It should be noticed that according to my views the potential 
difference between a metal and ts solution (for instance, in a 
Daniell cell) is directly due to the relation of the partial 
pressure of the metallic vapor “with which it participates 
in the equilibrium and the sublimation pressure of the 
immersed metal. According to the modern hypothesis, how- 
ever, this E. M. F. is due to the so-called solution ten- 
sion of the metal, which is defined as the pressure with which 
the metal tends to pass into the condition of an ion when 
placed into the solution of one of its salts. According to my opinion 
the E. M. F. of aconcentration chain should be explained pri- 
marily by the fact that the same sublimation pressures of the two 
immersed metal pieces is opposed by two unequal partial pressures of 
the atomic vapor which result from the difference of concentration. 
Since in the expression for the E. M. F. derivable from such 
chain, the ratio of the pressures of ions occurs, and not their abso- 
lute values; and since in some cases the dynamical equilibrium does 
not change with concentration, no great discrepancies between ex- 
perimental results and the modern hypothesis were discovered. It 
is clear that a substitution of the ratio of osmotic pressures for the 
partial pressures of the uncombined constituents is justifiable in 
these cases. In other cases such substitution will undoubtedly lead 
to wrong results. With some metals like copper, mercury and sil- 
ver, the partial pressure ot the metallic vapor, if considered inde- 
pendent of the non-metallic element or radical, would be greater 
than the sublimation pressure. The equilibrium of a metal and its 
solution ‘we understand then to be such that the sublimation pres- 
sure of the metal is equal to the partial pressure with which it par- 
ticipates in its equilibrium with the ions. 

The modern view of electrolysis as represented by Nernst’s theory 
of a solution tension, while it can make certain phenomena plausi- 
ble yet leads to conclusions which it is difficnlt to accept. For 
instance, Ostwald, by considering a Daniell cell whose sulphate 
solutions at the two electrodes have the same osmotic pressure, 
calculates that the solution tension of zinc is 10*+5 times as great 
as that of copper. Now, according to my theory a dilute copper 
sulphate solution of the same osmotic pressure as a zinc solution 
has not the same partial pressures of the metallic vapors; from which 
it follows that we need not assume such an enormous difference 
between the sublimation pressures of copper and zinc. We can draw 
the conclusion that the E. M. F. of a metal considered as an ad- 
ditive quality is a function of its vapor pressure. And there is an 
important relation between the change of vapor tension with tem- 
perature, the heat of formation and the temperature-coefficient, 
which can be experimentally established. 

It devolves upon us now to describe the mechanism of electrolytic 
action. The atomic respectively molecular dissociation gases of a 
solution are, according to my view, primarily concerned in the 
transformation of electrical into chemical energy. Equivalent quan- 
tities at the cathode and anode require equal electrical quantities 
for transformation. The action of the current is such that, for in- 
stance, at the cathode the dissociated vapor is retained and pre- 
vented from its play of continuous vaporization and condensation; 
the vapor is thus condensed; a similar process occurs at the anode. 
A beautiful demonstration of this action of a current or, better, 
charge, is afforded by the phenomena of electro capillarity. Plac- 
ing a drop of mercury into a dilute sulphuric acid solution and con- 
necting it with the negative terminal of an electric source of energy, 
we shall perceive a peculiar motion of this drop as soon as the posi- 
tive pole in the form of a wire is approached. This motion, as will 
at once be evident, shows that the surface tension of the drop has 
been increased; the surface showing a tendency to contract. The 
only conclusion we must draw is that the vapor pressure has simul- 
taneousiy been reduced; that means the negative charge condensed, 
Zz. é., retains the atoms and thus performs work. 

The capillary electrometer, though a different theory has been 
given of it by Helmholtz and Lippmann, is based on the phenomenon 
just described. Helmholtz advanced his theory of electric double 
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layers to explain similar phenomena and utilized the modern theory 
of charged ions. That negative electricity has this power is in ac- 
cordance with my hypothesis, because metals are precipitated, i. ¢., 
condensed, at the negative electrode. Returning to the mechanism of 
electrolytic action we will examine how the removal of the liberated 
metallic and non-metallic elements will affect the equilibrium of the 
solution. To simplify the process we will add fresh salt in degree 
as the current removes it. Evidently the vapor removed at the cath- 
ode will disturb the dynamical equilibrium near the electrode; ions 
will pass into the form of atoms and the result wil) be that, in ac- 
cordance with the laws of gases, diffusion will take place to equalize 
the pressure of the gases throughout the solution. Since now the 
different ions follow with different velocities, concentration differ- 
ences will result. We see, then, that the same pheriomena which 
have been explained by the modern theory as being due to static at- 
tractions can be more simply explained by the ordinary laws of dif- 
fusion of gases. That the velocity of diffusion is different in a medium 
like water from what it is in the ether of a vacuum is to be expected. 

We will now inquire how the chief methods of producing elec- 
trolytic E. M. F. have to be interpreted on the basis of my 
hypothesis. The origin of the E. M. F. of concentration chains 
has already been discussed. A little reflection will prove that such 
electromotive forces as arise from the contact of two differently 
concentrated solutions of the same electrolyte can be similarly ex- 
plained. 

The reasoning is quite analogous to that which is followed by Ost- 
wald in his large work on “Chemical Energy,’’ where he deduces 
the mathematical formula for such chains. The difference is that 
I deal with the partial pressures of the metallic vapor and the molec- 
ular non-metallic constituents of a solution, where Ostwald and Nernst 
consider the osmotic pressures. Now there would be no difference 
whatever between calculated and observed values if it were not for the 
fact that by the difference of concentration the equilibrium constant 
is often changed, due to the splitting of molecular elements into 
ions. With KX Ci, for instance, according to my theory, the molec- 
ular chlorine is in equilibrium with ionic chlorine, which latter is 
univalent. Equivalent quantities of chlorine ions and chlorine 
atoms will therefore exert different pressures, and, consequently, 
the equilibrium changes by pressure, in such a way that with a 
more concentrated solution the partial pressure of the uncombined 
elements is proportionally smaller than in a more dilute one. Hence 
in the formula: 


oe © 7 pi 
f= - a RT loge a 

there should be a proportionally smaller value for ~:. Conse- 
quently the experimental results should be smaller than those calcu- 
lated by the modern theory of electrolysis. This is actually the case. 
For Nernst, without being able to account forthe discrepancy, 
found the observed values to be about 12to15 per cent., some 20 per 
cent. larger than those calculated from the osmotic pressures. For 
certain concentration chains similar considerations are in place. That 
with copper sulphate solutions the experimental results should agree 
with theoretical values is natural. It is interesting that Nernst when 
he found the experimental investigation of concentration chains— 
binary chlorides were chosen as electrolytes—to yield too small E. 
M. F., corrected his values from conductivity measurements and 
found that after performing this correction they agreed with his 
theory. At first blush such a fact seems to be a strong confirmation 
of the modern hypothesis, But we must remember that according 
to my own hypothesis with a potassium chloride solution the dilu- 
tion produces a larger proportion of potassium atoms, while the num- 
ber of ions decreases. With an increase of the uncombined ele- 
ments, however, the supply at the cathode and anode is proportion- 
ally increased, and as the conductivity depends on the rapidity with 
which the uncombined potassium atoms and chlorine molecules are 
supplied, it follows that although the number of ions decreases by 
dilution, yet the molecular conductivity, or, what is equivalent to 
conductivity, increases. Of course the absolute conductivity of a 
solution generally decreases by dilution. 

It is peculiar that the two theories should in this case lead to the 
same results in spite of the fact that according to one of them the 
number of ions increases by dilution, and in the other it decreases. 
I am reasonably sure that the discrepancy between many conduct- 
ivity measurements and the lowering of the freezing point of dilute 
solutions—a problem which at present is the point of contention 
among many physicists—can be successfully removed by the appli- 
cation of the views set forth in this paper. All the brilliant con- 


ductivity measurements of Kohlrausch should be interpreted in the 
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light of my hypothesis. Otherwise they would be difficult to explain. 
In conclusion I wish to say that I have ‘intentionally chosen simple 
illustrations for the explanation of my hypothesis, reserving for the 
future the investigation of cases which are complicated by such 
conditions as great concentration, the participation of the medium 
in the electrolytic equilibrium, etc. 


Electrical Power Transmission.—xXI. 


BY LOUIS BELL, PH. D. 

Aside from the distribution of power for railway purposes, by far 
the most interesting method of power transmission by continuous 
currents is that in which a special combination of two series ma- 
chines is employed, giving a self-regulating system comprising a 
motor unit and a generator unit. This plan has been widely and 
successfully used abroad, but has nof been employed in American 
engineering practice except inan experimental and tentative way, 
owing largely to the difficulties that have been encountered in the 
production of large direct-current generators for high voltage. 

While it is not a very difficult matter to produce a machine giving 
five or six thousand volts with a relatively small current, such as 
is used in are lighting, the troubles at the commutator have proved 
decidedly forbidding when any attempt was made to use currents 
large enough to obtain units of any considerable size. The whole 
subject of power transmission has been but recently taken up seriously 
in this country, all the energy of the electrical art being concen- 
trated in lighting and. railway work, and so far as the development 
has taken place now, it has been almost wholly in the line of alter- 
nating current work. It is quite obvious that the system of pow=<r 
transmission such as has been described possesses very great con- 
venience where single units are to be operated over relatively long 
distances. In the first place, the inductive difficulties familiar with 
alternating currents are avoided. In the second place the motors are 
self starting under load, a condition that-has not been true of alter- 
nating machinery until the introduction of the polyphase system. 
Through the energy of several foreign engineers, notably Mr. C. E. 
L. Brown, a good deal was done in power transmission by this 
method long before alternating current apparatus had been suitably 
developed. The same difficulties were encountered abroad as here. 
It proved to be very difficult to build machines of sufficient voltage 
and any considerable output. In this connection it is noteworthy 
that nearly all the plants of this character on the continent have 
been installed at relatively low voltages, most of them less than 
1,000, corresponding in general character to the American plants 
over similar distances worked at constant potential. In the very 
few instances where long distances have been effected, the usual 
method has been to employ generators and motors permanently con- 
nected together in series, on account of the impracticability of get- 
ting sufficient power in one unit at a very high voltage. This pro- 
ceeding complicates the system somewhat. In addition, the generators 
and motors have to be especially designed for each other in order to 
secure regulation, which, of itself, is a considerable disadvantage. 
This last difficulty may be in part avoided by the use of a shunt 
around the field coils of the generator, thereby changing its regula- 
tion under variations of current. Asimilar device is widely used in 
this country in connection with compound wound generators, where 
a shunt applied across the terminals of the series coils is used to 
regulate the compounding. In either case, the. obvious result of 
such a shunt is to diminish the change in the field produced by a 
given increase in cutrent. In this way the necessity for special 
machines can be partially obviated. The plants installed on this 
peculiar series plan have been uniformly successful, and permit of 
the convenient transmission of moderate amounts of power over 
considerable distances. Such plants have even been employed in 
connection with motor-generators to supply a general distribution 
system, though evidently at a high cost for apparatus. 

In order to distribute low tension currents from such a transmis- 
sion system, it is necessary to employ either a motor, coupled to a 
dynamo, or a composite machine with a double winding, combining 
both functions already described. Either alternative involves the 
loss of energy substantially equivalent to that in two dynamo electric 
machines of the capacities concerned. These losses are necessarily 
much more serious than those in an alternating current transformer. 
They are likely to amount to from 15 to 20 per cent., so that quite 
aside from the efficiency of the generating dynamo and of the line, 
the price paid for the privilege of obtaining a low tension current 
amounts to nearly a fifth of the total energy transmitted. It is not 
only enormously greater than the loss in a transformer, but at least 
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double that involved in obtaining a low tension direct current from 
an alternating current. 

For the delivery of power alone, where moters in series coupled 
to appropriate generators can be used, the method is well fitted for 
use under certain circumstances, and is closély approximate in 
eficiency to that which would be obtained by an alternating cur- 
rent transmission over the same distance. It is interesting to know 
that the longest line over which electrical power to any consider- 
able amount is transmitted is operated on this series direct current 
system. Several longer alternating’ transmissions are under con- 
struction, but at the date of writing the record is held by the direct 
current. 

The plant in question is that which is used in operating the Biber- 
est Paper Mills, near Soluere, Switzerland. The power is derived 
from the River Suze, near Bienne; and the distance of transmission 
is a little less than twenty'miles. At the generating station the 
available head of water is about forty-five feet, and the quantity is 
sufficient to generate about 400 hp. The power station contains a 
400-hp turbine running at 120 revs. per minute, of which the 
vertical shaft is connected by means of beveled gear to two 130-kw 
dynamos. They are six pole machines, Gramme wound, and give 
at 275 revs. per minute about 40 amperes at 3,300 volts. ‘The two 
machines are connected in series giving a working potential of 
6,600 volts on the line. It should be noted that great care is taken 
in insulating them, the bed plates being carried on porcelain insu- 
lators. Carbon brushes are employed. The line is a bare copper 
wire, 7 millimetres in diameter, about No. 1 B. & S. gauge. The 
line runs through a mountainous country, and is liberally provided 
with lightning arresters at various points. The two motors at the 
mills are duplicates of the generators, the only modifications being 
such as to insure their self regulation. They run at 200 revs. per 
minute on 6,000 volts delivered, and give about 155 hp each. The 
commercial efficiency of this interesting system is somewhat in 
excess of 75 per cent. at full load. Fig. 26 shows one of the motors 
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on its foundation. This plant is the best example of long distance 
transmission by series wound generators and motors extant, and 
probably exhibits the system at its best. 

In this country the above system has not been used in anything 
more than an experimental way, owing principally to two reasons; 
first, that for moderate distances, involving not more than 1,000 to 
1,500 volts, shunt wound generators and motors work on either 
the two wire or three wire systems, and afford better opportunity 
for distribution, inasmuch as their use is not limited to single 
mechanical units; secorid; no serious demand for long distance trans- 
mission arose in America prior to the development of the alterna- 
ting system to the point where alternating motors became thoroughly 
practicable. It has been characteristic of American electrical 
engineering that it has occupied itself with one thing at a time. 
The development of the electric light was followed by a concentra- 
tion of energy on the electric railroad, and this has only recently 
been succeeded by extensive power transmission enterprises, often 
in themselves involving railway work. Such a mental habit, if one 
may so call it, is not conducive to an even development, but prob- 
ably accomplishes qnite-as much as a more symmetrical advance. 

Shunt or compound wound generators used in connection with 
shunt wound motors have found very extensive use in this country 
over moderate distances. The very obvious advantage of such a sys- 
tem is that it permits the ready distribution of power as well as 
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its easy transmission. If it becomes necessary to transmit power 
from one point to another, the chances are much more even that 
at the distributing end of the line it will be desirable to utilize the 
power in a number of units of varying size. Such an arrangement 
bars out transmission from series dynamos as a practical method on 
account of the difficulties of regulation, whereas with shunt wound 
apparatus the problem is easy. It often happens, as previously men- 
tioned, that at the receiving end both series and shunt moters are 
used, the former for hoisting and similar work, the latter for opera- 
tion at constant speed. 

The enormous development of the electric railway has encouraged 
the establishment of such plants, and their number is very consider- 
able, scattered over all parts of the Union, nut a few of them being 
in the mining regions of the Rocky Mountains and the Pacific 
Coast, as well as in various isolated plants through the rest of “the 
country. In most of them, the distances being moderate, an initial 
voltage of from 500 to 600 has been employed; more rarely, voltages 
ranging from 1,000 to 1,800. Such plants have been uniformly suc- 
cessful and have done sterling service for some years past. The 
efficiency of this method of transmission is about the same as that 
of the series method, just described, but with the advantage that 
the shunt motor supplied at constant potential can advantageously 
be distributed wherever the work is to be done, while with series 
units any distribution of power has to be accomplished by means of 
shafting and belting or its equivalent. The net efficiency from 
generator to driven machine is therefore likely to be rather better 
with the transmission at constant potential. The generators and 
motors are of nearly the same efficiency; the line at ordinary dis- 
tances is customarily worked at about the same pressure in both 
methods, but distribution by shafting is far less efficient than dis- 
tribution of electric power by wire. The loss from the centre of 
distribution to individual motors will very seldom exceed 5 per 
ceut., while the loss in equivalent shafting will seldom be less than 
10 per cent., and more often 15 or more; in fact, it generally turns 
out upon investigation that so far as efficiency is concerned there is 
a noticeable saving in transmitting power electrically, even within 
the limits of a mill or large factory, over the result which can be 
obtained by the use of transmission by shafts and belts. In a large 
building where the power is to be widely distributed, it seldom hap- 
peus that the loss in the shafting is less than 25 per cent. Anything 
in excess of this figure represents remarkably good practice. With 
motors, 80 per cent. efficiency, if the units are of tolerable size, can 
be reached without much difficulty, and there are comparatively 
few cases where the efficiency would fall as low as 75. In such a 
distribution plant, recently installed in a Belgium gun factory, em- 
ploying a single 300-hp dynamo, driving thirteen motors, carrying 
from 16 to 37 hp in various parts of the building, the guaranteed 
efficiency was 76.6 per cent. As the efficiency of the dynamo was 
reckoned at but 90 per cent., the total efficiency would in practice 
be raised without difficulty to 78 or 79 per cent, at full load. 

As regards efficiency in general, aside from the disadvantages 
previously mentioned in changing the voltage of direct current cir- 
cuits, the efficiency of transmission by such currents is in itself as 
high as has ever been reached by other means. There is no material 
difference between the efficiency of direct and alternating current 
generators, nor between the efficiency of direct current motors and 
the polyphase motors, at least, of alternating motors. In these par- 
ticulars, the direct current is able to hold its own against all 
comers. 

As regards transmission of power over considerable distances, a 
case has already been mentioned in which the result is as good as 
can reasonably be expected. Direct current, however, continually 
runs into the limitation of available voltage as soon as distribution 
is to be attempted. Where single motor units are to be used, con- 
sisting of either single machines or groups operated as a unit, the 
efficiency of the system is likely to be as hign as that obtained from 
units of similar magnitude on alternating current systems. The only 
disadvantage of the direct current in point of efficiency in this par- 
ticular case is that if the amount of power to be transmitted be large, 
it is almost necessary to use generators and motors coupled in series, 
while if alternating currents were used, one would have the advan- 
tage of employing a single machine of equivalent capacity. Aside 
from efficiency, the principal disadvantage in direct current 
machinery is the commutator, which at high voltages is sooner or 
later the source of considerable trouble. Careful mechanical and 
electrical construction may materially reduce this difficulty, but it al- 
ways remains to be faced, and is liable at any time to become trouble- 
some. (To be continued. ) 
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Practical Notes on Dynamo Calculation. 


BY ALFRED. E. WIENER. 


Chapter 43—Magnet Cores. 
(a) Material. 

The field cores should preferably be of wrought iron, or of 
cast steel,in order to economize in magnet wire, for the use of 
cast iron, on account of its low permeability, would require cores 
of at least 174, 7. ¢., almost twice the cross-section,and therefore a 
much greater length of wire to obtain the necessary magnetizing 
force. With the smaller wrought-iron cores the leakage would 
also be less. 

In spite of this decided advantage of wrought-iron cores cast- 
iron field magnets are very common, since the temptation to use 
castings instead of forgings is very great. Where weight and 
bulk are of no consequence, a cast-iron field magnet may prove 
nearly as economical as one of wrought iron costing con- 
siderably more, but the former requires from '; to 4% times more 
wire to encircle it than a wrought-iron one of similar magnetic 
density, in case of circular cross-section, and it is evident that 
this, by introducing additional electrical resistance, will prove a 
constant source of unnecessary running expense. 

As to the use of s/ee/ in dynamos, H. F. Parshall, in a paper 
delivered before the Franklin Institute’, states that magnet- 
frames made of cast steel are 25 per cent. cheaper than those 
of cast iron, but. possess the disadvantage of being not as 
uniform in magnetic qualities as cast iron. He further asserts 
that good cast steel should not have greater percentages of 
impurities than .25 per cent. of carbon, .6 per cent. of man- 
ganese, .2 per cent. of silicon, .08 per cent, of phosphorus, and 
.05 per cent. of sulphur. The effect of carbon is to lessen the 
magnetic continuity and to greatly reduce the permeability/ 
carbon, therefore, is the most objectionable impurity, and if 
possible, should be restricted to smaller amounts than the 
maximum above quoted. Manganese, in quantities larger than 
stated, seriously reduces the magnetic susceptibility of the 
steel, a 12 per cent. mixture having scarcely greater suscepti- 
bility than air. Silicon is objectionable through facilitating 
the formation of blow holes, and from its hardening effect. 

E. Schulz’, in comparing two dynamos differing only in the 
material of the field frame and in the magnet-winding, finds 
that the weight of a cast-stee! magnet-frame is about one-half 
of that of cast iron, and that the weight of the copper for the 
magnets, on account of the smaller cross-section and the greater 
permeability of the cast steel, is reduced to somewhat less than 
one-half. The price of the frame will accordingly be about 
1% times that of the cast-iron one, but, on account of the reduc- 
tion of the copper-weight, the cost of the whole machine will be 
less for a cast-steel than for a cast-iron frame, the total weight 
being less than one-half in the former case, 

According to Prof. Ewing*, the permeability of good cast 
steel at low magnetic forces is less than that of wrought iron, 
but the reverse is the case with high ferces. Ina specially good 
sample tested by G. Kapp and Prof. Ewing, a magnetic density 
of 18,000 lines per square centimetre (= 116,000 lines per square 
inch) was reached with but little more than one-half the mag- 
netizing force as is necessary for the same induction in ordinary 
wrought iron. 


(6) Form of Cross-Section. 

The best form of cross-section for a magnet-core is undoubtedly 
that which possesses the smallest circumference for a given area, 
and this most economical section is the circle. It is, however, 
often preferable on account of reducing the dimension of the 
machine perpendicular to the armature-shaft, to use cores of 
other than circular section; in this case either rectangular, 
elliptical, or oval cores are employed, or several round cores 
are placed side by side and connected in parallel to each other, 
magnetically. The latter method, however, is not recommend- 
able for the reason that the magnetizing effects of the neighbor- 
ing coils partly neutralize each other, because of the currents 
of equal polarity flowing in opposite lateral directions in the 
parts of the coils facing each other, as indicated by arrows in 
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Fig. 105. There is, consequently, a double loss connected with 
this arrangement, a larger expenditure of copper, connected 
wit higher magnet-resistance, and decrease of the magnetizing 
effects by mutual influence of the coils. 

Besides the forms mentioned, also square cores and hollow 
magnets of ring-section are frequently used. 

An idea of the economy of the form of cross-section to be 
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chosen can be formed by means of the following Table LIII., 
which gives the circumferences for unit area of the various 
forms of cross-sections employed in modern machines, and com- 
pares the same with the circumference of the most economical 
form, the circle. In the case of rectangular and elliptical cores 
four forms each are considered, the lengths being, respectively, 
2,3, 4 and 8 times the width of the sections. For oval cores 
three sections are examined, the semicircular end portions 
being attached to a center portion formed of 1, 2, and 4 adjacent 
squares, respectively. Next come four sections consisting of 
several round cores in paraltel, namely 2, 3, 4 and 8 separate 
circles. Of hollow cores, finally, five cases are considered, the 
jnternal diameter being, respectively, of 1, 2, 3, 4and 8 times the 
radial thickness of the cross-section. 


Hollow Magnets are used in some special types, such asshown 
in Figs. 84, 94, 95, 96 and 100, where large circumferences of 
the cores are required but not the total area enclosed by these 
circumferences,and where the armature or its shaft has to pass 
through the centre of the magnet. 

As to the use of Aollow magnets in place of solid ones, Prof. 
Grotrian‘ states that with weak magnetizing forces only the 
outer layers of the iron, next to the winding, are magnetized. E. 
Schulz’; however, showed by practical experiments that the 
magnetization is exactly proportional to the area of the core-sec 
tion, even at the low induction due to the remanent magnetism; 
from this can be concluded that Prof. Grotrian’s results do not 


apply to the case of dynamo-magnets under practical conditions. - 


A. Foppl* claims that the theory of Prof. Grotrian is correct, iz. ¢., 
zhat the flux gradually penetrates the magnet from its circum 
erence, and that under certain circumstances, it may not reach 

the center of the core, but he admits that this theory has no 

practical bearing upon such magnets as are now used 

practical dynamo-design. 

(c) Ratio of Core-area to Cross-section of Armature, 

The relation between the cross-section of iron in the magnet- 
cores to that of the armature core is a very important one, as 
on its proper adjustment depends the attainment of maximum 
output per pound of wire with minimum of iron. 

According to tests made at the Cornell University, under the 
direction of Prof. Dugalc C. Jackson’, the best area of cross- 
section of the magnet cores for drum machines is 1% times that 
of least cross-section of armature, if the cores are of good 
wrought iron, or about 2% times the minimum armature section 
if cast iron cores are used. 

According to Table XVII., Chapter 12, the maximum core- 
density in ring-armatures is from 1% to1% times that of drum 
armatures; for equal amounts of active wire, therefore, the 
former require 1% to 1% times as great a magnetic flux as the 
latter, and the cross-sections of the magnet-cross, consequently, 
have to be taken correspondingly greater in case of Ring- 
machines, namely, 134 to 24 times the minimum armature- 
section in case of wrought iron cores, and 3 to 4 times the 
armature-section for cast iron field magnets. 

Prof. S. P. Thompson, in his Manual on Dynamo-Electric 
Machinery’, gives 1.25 for wronght iron and 2.3 for cast iron as 
the usual ratio in drum-machines, and 1.66 and 3, respectively, 
in ring-armature dynamos. 

In the experiments conducted by Prof. Jackson, ten different 
armatures, all of same length and same external diameter, but 
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of different bores were used in the same field, thus including a 
range of from .5 to 1.4 for the ratio of least armature section to 
core area. The curves obtained show that the total induction 
through the armature increased quite rapidly when the armature 


TABLE LIII.—CIRCUMFERENCE OF VARIOUS FORMS OF 
CROSS-SECTIONS OF EQUAL AREA. 
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was increased in area from .5 of that of the magnets to about 
.75 of the core area. From .75 to .9 there is still an increase of 
induction with increase of armature section, though compara- 
tively small, and beyond .9 the increase is of no practical 
importance. 


(To be Continued.) 


The National Electric Light Association. 


In addition to the list already printed in our columns of papers to 
be read at the Cleveland meeting of the National Electric Light 
Association, which will be held February 19, 20 and 21, there will 
be one by Mr. Nelson W. Perry, entitled ‘‘The Storage of Energy 
Essential to Central Stations; How It May Be Accomplished and the 
Economies Resulting.’’ Professor Langley of the Case School of 
Science, and Professor Stine of Armour Institute, Chicago, will take 
part in the discussion. The topic, ‘‘How to Light Large Cities,’’ 
will be discussed by Frederic Nicholls, Charles R. Huntley, Frank 
H. Clark, J. Frank Morrison, T. Carpenter Smith, George A. Red- 
man, E. F. Peck, and others. 


Waddell-Entz Battery in Germany. 


The electric street lines of Westphalia, with the first storage bat- 
tery equipment in Germany, were opened on Jan. 7 with great 
success. The Accumulatoren Fabrik Muller & Einbach, the German 
manufacturers of the Waddell-Entz battery, have received a con- 
tract for the installment of a storage battery system in connection 
with a steam road in Vienna, the storage battery cars to run be- 
tween]the times of steam trains, 
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Electrodynamic Machinery—XXIV. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY. 


116. There is only one method in practice of connecting the 
separate coils of aGramme-ring bipolar armature; namely, their con- 
tinuous looping around the ring in a closed coil, as shown in Fig. 97. 

Suppose that it is desired to utilize the generated E. M. Fs. for 
the purpose of supplying a current to an external circuit; it is then 
only necessary to apply suitable brushes, or conductors, at B and J’, 
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FIG. 99.—GRAMME-RING SEXTIPOLAR GENERATOR WITH BRUSHES 
COMMUTATING ON SURFACE OF ARMATURE. 


so as to rab continually against the external surface of the turns 
as they revolve, making the brushes sufficiently wide to maintain 
continuous contact. Under these circumstances, during the rotation 
of the armature, a steady current will flow through the circuit main- 
tained externally between B and J’, B, being the positive pole of the 
machine and &’, the negative pole. Reversing the direction of the 
armature rotation will, of course, reverse the polarity of the brushes, 
as will also the reversal of the direction of the magnetic flux. If, 
therefore, it be required to change the polarity of the brushes with- 
out changing the direction of rotation, it is only necessary to reverse 
the magnetic flux through the armature. Fig. 99 shows a Gramme 
ring sextipolar generator with the commutating brushes bearing 
directly on the metallic surface of the turns of conductor on the 
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Fics. 100 AND 103. COMMUTATION OF CURRENTS FROM A GRAMME- 
RING ARMATURE BY A COMMUTATOR; AND DIAGRAM REPRE- 
SENTING INFLUENCE OF MAGNETIC DISSYMMETRY. 


surface of the armature. This method, however, of commuting 
the current from a Gramme ring armature is not the one in most 
frequent use, for not only are the conductors upon the surface of 
the armature usually too small to bear brush friction without de- 
structive wear, but also the relative amount of friction offered by 
brushes placed upon so large a diameter is considerable, except in 
the case of very large machines. In order to avoid this and other 
objections, it is usual to employ a special form of commutator, as 
represented diagrammatically in Fig. 100, where each turn is con- 
nected by a special conductor to a separately insulated segment of 
a commutator. This commutator, therefore, contains as many sep- 
arate segments as there are turns on the armature. Usually, how- 
ever, there are many turns of wire on the armature to each segment 
of the commutator. 

It is customary in practice to give a considerable length of free 
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surface to the commutator bars, so as to increase the surface of con- 
tact diminishing the pressure that has to be applied. Fig. 101 
shows two forms of such commutator. The separate segments are 
insulated from each other by mica strips. In order to provide for 
the connection of the wires from the armature to the separate com- 
mutator segments or bars 2, metal projections or lugs, Z, attached 
to the bars, are provided. The bars after being assembled are held 
rigidly in place by the nut NV. 

Various forms of brushes are provided to maintain contact with 
the commutator bars. One form, consisting of wires and strips in 
alternate layers, is shown in Fig. 102. 

In the armature so far considered, it has been supposed that the 
condition as regards distribution of flux and the consequent gen- 
eration of E. M. F. is symmetrical. It is possible, however, that in 
the construction of the machine this symmetry may not be secured. 
For example, in Fig. 103, the pole piece S is represented as being 
considerably further from the armature at its lower than at its upper 
edge, thereby increasing the reluctance of the air gap at the lower 
edge, and producing magnetic dissymmetry, as represented by the 
flux arrows. It will be found, however, on examination, that de- 
spite this magnetic dissymmetry, the average E. M. F. produced in 
the coils will remain the same, although the distribution of this 
E. M. F. among the different turns necessarily varies. Thus if ®, 
being as before the total flux through the armature, the lower half 
of the armature may take a certain fraction »@®, where 2 is less 
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than 0.5, while the upper turn takes the balance (1—2)@. The total 
change in flux linkage in passing from the position 7, to the posi- 
tion 19, will be ~@—(1—n)®=@, as before, so that the average 
E. M. F. will not be altered by the dissymmetry. It might be sup- 
posed that since the total flux passing through the armature remains 
the same, that no loss exists in an armature whose air-gap is thus 
widened, but a little consideration will show that the increased 
reluctance in the magnetic circuit necessitates a greater M. M. F. 
to drive the same amount of flux through the circuit, and conse- 
quently, if the M. M. F. in the magnetic circuit remains the same 
the total E. M. F. of the armature will be diminished. In addition 
to magnetic dissymmetry, a dissymmetry of winding may exist, 
such as shown in Fig. 104, where the right hand half of the arma. 
ture is seen to be wound with six coils while the opposite half is 








Fic. 102.—ForM OF GENERATOR BRUSH. 


wound with five. In this case, supposing the armature to be rotated, 
there will be, at the moment represented, a greater E. M. F. in the 
right hand half than in the left hand half of the winding, and a 
current will therefore tend to flow through the armature under the 
influence of the resulting E. M. F., even when no external circuit 
is provided. When the armature has made half a revolution from 
the position shown, the left hand half will be generating a greater 
E. M. F., thus tending to force the current backward. Under these 
circumstances there will be produced in the armature an oscillating 
BE. M. F., the number of oscillations in a given time being the 
same as the number of poles passed by any part of the armature in 
that time. That is to say, in a bipolar machine the frequency of the 
double oscillations will be equal to the number of revolutions of the 
armature per second. In a quadripolar machine it would be equal 
to twice the number of revolutions, and so on. These oscilJa- 
tions heat the armature winding and waste energy in it, so that 
although symmetry is very desirable, symmetry of winding is, 
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therefore; of greater importance than symmetry of magnetic flux 
distribution. 

117, The armatures represented above are shown diagrammatically 
as rings; of circular cross-section. In practice, however, Gramme ring 
armatures always have a practically rectangular cross-sectiou, as 
represented in Fig. 105.. We have seen that the E. M,.F. ofa 
Gramme armature depends upon the number of turns of wire wound 
upon its surface, the flux passing through, it and the number_ of 
revolutions per second. The electrical capability of a machine is 
e 
ek , 
rectly with the square of the E. M. F. and. inversely with the re- 
sistance. For a given E. M. F. of the armature it is, therefore, de- 


expressed by — (Sec. 6), that is to say, its capability increases di- 
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Fic. 104.—DIAGRAM REPRESENTING DISSYMMETRY OF WINDING. 


sirable to reduce the resistance as far as possible; in order to.increase 
the electrical capability of the machine. The shorter the lengthof the 
winding, 7. ¢,, the shorter each turn, and the greater the ¢ross sec- 
tion of the. wire, the less.the resistance of the armature. If ohms 
be the resistance of all the wire on the armature as measured in one 


: R 
length, then the resistance ot the armature will be 4 ohms, since 


the two halves of the winding are in parallel; consequently the 
resistance of the armature will-depend. upon the shape of its cross 
section, since on this depends the length of each turn of conductor. 
A BC, Fig? represent the cross section of three different armature 
cores and have the same area. Calling the length of one turn around 
A unity, the length of a turn around B will be 7 per cent. greater, and 
around C 40 per cent. greater, consequently, two armatures having 
respectively the cross-sections of 4 and C, and wound with the 
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Fic. 105.—Cross SECTIONS OF GRAMME RING ARMATURES. 


same size and number of turns of conductor, would have the same 
E. M. F., if driven at the same speed, when traversed by the same 
flux, but the armature C would have 40 per cent. more resistance than 
the armature A, and its electrical capability would be about 30 per 


cent. less (<3) It is, therefore, desirable in designing a Gramme 


ring armature to retain a nearly square cross section. On the other 
hand, the section shown at C offers for a given polar arc a larger 
surface, and, consequently, a lower reluctance to the passage of the 
flux in the air gap or entrefer, than in the case of the armature 4, 
so that it may be sometimes desirable to employ an armature of the 
type #, in order to reduce the air gap reluctance, and, at the same 
time, not greatly to increase the length of winding. 
Laboratory of Houston and Kennelly, Philadelphia. 
(To be continued. ) 


Electrical Difference of Potential. 


Zo the Editor of The Electrical World: 

Sir:—In the article by Prof. Stine in the issue of THE ELxEc- 
TRICAL WoRLD of Jan, 12, a statement occurs which, if I un- 
derstand it aright, does not conform with my idea of the actual 
fact. 


The statement is as follows: ‘‘When a dynamo is started on open 
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circuit it is generally regarded that it absorbs no power, except for 
mechanical reasons; until the circuit is closed. It really absorbs 
power to-establish an E..M. F. When this reaches its maximum 
no further.transfer.of energy occurs until the cirenit is closed.’’ 

It appears to be implied, that although power is required to 
establish an E. M. F. no power is needed to maintain it. The 
following is a concrete example of what is involved in this state- 
ment. If a straight wire cut one hundred million lines of force in 
one second, there will be established between its ends one voli 
difference of potential, the establishment of which difference of 
potential will require the expenditure of energy, but if, for an hour 
subsequently, the wire continues to cut ‘ines of force at the same 
rate, no more work will be required. I. can scarcely conceive the 
possibility of such a phenomenon. I think that work is required 
to maintain the difference of potential, because there is always the 
tendency for the potential to be equalized throughout the conductor. 

It is certain that the wire must continue to cut the lines of force 
at the rate of one hundred millions per second, in order to keep up 
the E. M. F. of one volt. J see no reason to consider the first 
second as different in any respect from the remainder of the hour. 
Indeed, if a million lines of force are cut in one hundredth of a 
second, one volt E. M. F. will be established, and if no work is 
required to maintain a difference of potential, J think a plain 
course of argument goes to show that neither during the first second, 
nor during the first hundredth of a second, but merely during the 
first infinitesimal portion of time, must work be supplied; for if one 
line of force is cut in a hundredth-millionth of a second, the as- 
sumed electromotive force will be established. 

If I am wrong about the electrical facts; the analogy in my article 
in THE ELECTRICAL WORLD of December 8 is to a certain extent 
imperfect, for when air is compressed towards one end of a box, 
and rarefied at the other by the motion of paddles, there is no 
doubt that work is necessary to maintain the difference of pressure, 
for the air tends to flow back past the paddles, arid this back flow 
must be prevented by the motion of the paddles. Work must be 
done equivalent to the heat produced by the motion of the padd!es 
agitating the air, in keeping it from flowing back. 

The only case in which no work would be done would be if there 
were some suitable arrangement of air tight valves used in connec- 
tion with the paddles, but in that case, so soon as the paddles had 
established the given difference of pressure, it would be a matter of 
no importance whether they continued in motion or came to rest. 
This case is not analagous to that of a wire cutting lines of force, 
but more like that of a statical machine of which the two conduct- 
ors are charged, one positively, the other negatively. The con- 
struction of this machine is such that when its motion stops the 
conductors remain with their relative charges, or in other words, at 
their respective potential. A voltaic cell is in this respect, I think, 
similar to a statical machine, for there is no tendency for the ions 
to travel from copper to zinc, and there seems to be no doubt that 
transfer of energy in a cell cannot take place without a motion of 
the ions. JOHN WADDELL, 

Royal Military College of Canada, Kingston, Ont. 


Static Electricity and Printing. 


70 the Editor of The Electrical World: 

Sir:—Having tried numerous contrivances to get rid of static elec- 
tricity in paper without success I had concluded to give it up, when 
some time ago I saw two presses running side by side on the same 
class of work, with the same grade of paper, except that one was 
glazed or finished and the other was not, and noted that the finished 
paper contained static electricity and the other had none. I im- 
mediately began to investigate and found that the higher and also 
the unfinished grades of paper have no static electricity, the finished 
and occasionally the ‘‘hard pan’’ grades being alone in this respect. 
The reason seems to be that the latter are finished, cut in sheets, 
dropped in a box one after the other in rapid succession, done up in 
reams in a manilla wrapper, and stored for shipment—all so rapidly 
that the static electrcity created by the finishing has not time to get 
away, which it would otherwise do. Whether this be the cause or 
not, the remedy is very simple, and consists in oiling the blanket 
of the press, thus obviating trouble in the second handling, even 
though the room be cold and the ink stiff; the latter condition, it 
may be remarked, plays quite a prominent part in the generation of 
static electricity in printing. In my opinion the manufacturer could 
do much to relieve the paper of its static electricity by having two 
paper covered rolls, oiled as the pressman oils his blanket, for the 
paper to run through just before it is cut, which expedient besides 
would not be very expensive. G. DONALD. 

ERIE, Pa. 
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Note.—The object of this department is to give a digest of the principal*tech- 
nical articles on electrical subjects appearing in-American and-foreign”periodi- 
cals. The abstracts will contain, briefly, the nature of the article, its object, 
and the most important data or conclusions, as far as the limited space will 
admit. Abstracts made by the authors, editors or publishers are solicited. and 
should be sent to the Philadelphia osfice of THE ELECTRICAL WORLD, 922 Chest- 
nut street. They should be forwarded so as to be received at least as early as 
the journal in which the original articles appear; they should not be longer 
than the importance of the subject warrants, and must comply with the general 
outline given above, the compiler reserving the right to edit or reject them. 
Such abstracts may be sent in the English. French or German languages. It 
will be to the advantage of all concerned if editors of non-electrical journals, 
or of such electrical journals as are not regularly abstracted, will send the com- 
piler a copy, specially marked, in which any important electrical article appears. 


DYNAMOS, MOTORS AND TRANSFORMERS. 


Coupling of Alternators.—In the *‘Rev. de L’Elec.’’ for December Mr. 
Chavannes discusses the question apart from any theories and endeavors 
to find the chief factors to be considered. He discusses the ability or 
inability of a number of prominent machines to be coupled in parallel 
and finds that by dividing them into two classes, first those which can 
and those which cannot be so connected, that in either case they may 
have iron in the armature or not, they may have large or small air gaps, 
that the self-inductions may be great or small, that the magnetic inten- 
sities may vaty from zero to the strongest used in practice, that the arm- 
atuie coils may be surrounded by, or may surround iron; but there is 
one feature that is found in only one class, which is the resultant of the 
reaction of the armature, the distance of the magnet poles (between each 
other?) relatively to the air gap, and the magnetic intensity which can 
be called the ‘‘distinctness’’ of the magnetic field or its resistance to 
deformation; it may therefore be concluded that the property which 
characte1izes the machine which may be coupled is this distinctness of 
the magnetic zoves. He states that a sufficiently high induction does 
not operate in an active manner in facilitating coupling, but in a passive 
manner in protecting the machines; in ordinary cases it is not worth 
while to give an alternator a strong self-induction in order to protect it; 
it may be well, however, to do it in stations where there is fear of light- 
ning or when an alternator: is to be coupled with another of very differ- 
ent construction; many constructors consider it important to have a 
strong maguetic field, but too much importance should not be given this 
as Mr. Mordey has been able to add the currents of two alternators of 
his type when one was not excited. 


Alternating Current Motor.—A new system patented by the Schuck- 
ert Company is described and illustrated in the ‘‘Elek. Anz.,’’ Jan. 10, 
The principle is as follows: if an alternating cuirent electromagnet is 
placed opposite two iron cores one of which is covered with a_ short- 
circuited winding, it will have a stronger attraction for the one that has 
no winding, or in other words the effect will be somewhat analogous to 
having a magnetic insulator over the short circuited one; by means of 
sliding contacts containing insulating and conducting segments, a motor 
can beso arranged that a continuous attraction may be produced; in 
the drawing, a 4-pole magnet rotates and is surrounded by a fixed frame 
containing 12 coils whose terminals are so connected to the segments 
over which brushes slide, that the proper coils are short-citcuited in 
turn; they should remain short-circuited until they are in a neutral 
position in which they may be cut ovt without sparking. 

The First Polyphase Motor.—In the Lond. ‘‘Elec.,’’ Jan. 11, Prof. S. 
P. Thompson gives an illustrated description of the moto: constructed 
and described by Walter Baily, and exhibited at the Physical Society 
June 28, 1879. It was intended to produce Arago’s rotations; instead of 
rotating a magnet he constructed four parallel magnets and by means 
of a commutator he sent currents through the alternate pairs in such a 
way as to producea rotating magnet field; the four magnets were vertical 
and over their ends was suspended a disc of copper; a part of the orig- 
inal description is reproduced. 

Large Allernator.—According to the Lond. ‘‘Elec.,’’ Jan. 11, Mr. 
Ferranti is about to build a 1,000 kw alternator of 11,000 volts, 100 am- 
peres, at 156 revolutions, frequency 83, which is to be installed at the 
Deptford station; the electiical efficiency is to be 97 per cent. 

Parker’s Dynamo.—The English journals, Jan. 11, give illustrated de- 
scriptions of this dynamo, the chief feature of which is that the upper 
parts of the pole pieces are hinged sothat they may turn back to allow 
the armature to be examined or'removed, or to allow the field coils to 
be lifted off. 


Small Motors and Dynamos,—Some illustrations are given in the 
Lond, ‘‘Elec.,’’ Jan. 11, 





LIGHTS AND LIGHTING, 

Arc.—Thetcopy‘of the"pape1 of Prof. Ayrton on ‘‘Variation of Poten- 
tial Differences of the Electric Arc with Current, Size of Carbon, and 
Distance Apart,’’ which he read at the Chicago Congress, having been 
destroyed by fire, the Lond. ‘‘Elec.,’’ Jan. 11, announces that he has 
prepared an abstract of the original, which will be published in that 
joutnal beginning with the next issue. 

Optical Efficiencies.—The Y.ond. ‘‘Elec. Plant’’ for January gives the 
following optical efficiencies ‘‘ according to the latest determinations ’’ 
(but without giving the authorities): oil lamp 0.073 per cent., ordinary 
gas flame 0.033 per cent., incandescent electric light 1.0 per cent., arc 
lamp 3.875 per cent., magnesium light 15 per cent., sunlight about 31 
per cent. and the Geissler tube light 32.7 per cent. 


POWER AND HEAT. 

Diphase Transmission Plant.—A paper by Mr. Boucherot (see Digest, 
Jan. 5,) is published with numerous, although not well executed illustra- 
tions, in the ‘‘Bul. Soc. Int. Elec.,’’for December. (References to English 
abstracts were given in the Digest last week.) He gives a description of 
a plant at the works of Weyhe: et Richemond, which is intended chiefly 
for distribution of power throughout the factory, and also for lighting ; 
he gives the reasons why diphase currents were preferred to singlie- 
phase and three-phase, most of them being the same as those which 
decided the same question for the Niagara Falls plan; the generators 
and motors have a higher efficjency than those for single phase, the flux 
in the armature being constant in the former while it is periodic in the 
latter which tends to heat the 1ron; the motors may be started like those 
for continuous currents and they do not get out of step when overloaded ; 
by the use of resistances inthe armature circuit the speed may be varied, 
which cannot be done with the single-phase motors; they were preferred 
to triphase motors because the system is better adapted for lighting; fot 
a complete load on one of the circuits and a half load on the other the 
difference in voltage is only 2to3 per cent.; both the genetators and 
motors are also more simple in construction. He describes the installa- 
tion in detail, part of which has been running for several months; there 
is one small triphase dynamo and motor and three large diphase alte1- 
nators of 130 hp each at 110 volts 400 amperes per phase and 40 periods; 
he gives the results of tests made by himself in which the efficiency was 
measured like in continuous cutrent dynamos, by finding the excitation, 
the resistance of the armature, and measuring the friction and other 
similar losses by running the machine excited but with no load, by 
means of a small dynamo whose efficiency was known; the results are 
given in detail in a table, the efficiency being 91.3 per cent. for full load, 
87.2 per cent. fo1 half load, and 60.3 per cent. for 1-10 load. To start the 
motors he uses a choking coil having sections in multiple arc, which 
are inserted one after the other; with the normal current a starting cou- 
ple equal to about twice that at full charge is obtained; for a variable 
speed motor he prefers a triphase system in which resistances can be 
inserted in the armature circuit; this is used tor large motors which are 
required to start heavy transmission shafting; he gives a table of the 
power and efficiency of each of the 17 motors used for different purposes, 
amounting altogether to 257.7 hp, the average commercial efficiency of 
all the motors being 90 pet cent. and that between the pulley of the 
generators and that of the motors is 78.5 per cent. at full load. Regard- 
ing the supposed ‘difference between the light efficiency of continuous 
and alternating current are lights, he states that this is still to be 
proved, but assuming it to be equal, there is a saving in this installation 
of 20to 25 hp during the lighting hours by the use of self-induction 
coils in series with the lamps instead of dead resistances. 

Elastic Couplings for Gas Engines.—The mathematical discussion by 
Mr. Guillaume which was mentioned in the Digest Dec. 22 is published 
in full in the ‘‘ Bul. Soc. Int. Elec.’’ for December. (See also Digest, 
Jan. 19.) 


Operating Ships’ Turrets.—In the continuation of this article in Lond. 
‘‘Engineering,’’ Jan. 11, large working drawings ate given. 





Electric Elevator Service.—A paper by Mr. Harding read at the annual 
convention (1894) of the American Institute of Architects has been re- 
ceived in pamphlet form. He discusses the subject in general and gives 
a detailed description, without illustrations, of the plant in the Postal 
Telegraph Building, New York (of which an illustrated description 
was published in THE ELECTRICAL WORLD, April 21,1894, page 529). If 
a cat has a maximum speed of 250 feet a minute there is no necessity of 
being able to run it at variable speeds and it can readily be stopped, but 
for speeds from 300 to 600 feet per minute it becomes vital to have abso- 
lute control of the speed of the car by the motor, independently of the 
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brake and it should be able to run at variable speeds; he believes that 


the hydraulic elevator has met its rival, and that the electric elevator 
will prove to be as much of an advance over the hydraulic as the latter 
was over the steam machine; the hydraulic elevator uses the same vol- 
ume of water under the same pressure whatever the load, and this 
amount and pressure are those required when the maximum work is 
being performed; in the electric elevator, however, the current required 
is almost directly proportional to the live load, after allowing for that 
required to move the empty cat; the coal consumption for the electric 
elevator is certainly not over one-half and he believes even less; if in 
the one case the current is used directly and: in the other through the 
medium of an electrical pump operating a hydraulic elevator, there 
would be a difference in the electric energy of not less than 2 to 5 in 
favor of the electric elevator; in a plant of considerable size the water 
evapotation for the electric elevator, and consequently the coal con- 
sumption, will not exceed 35 to 40 per cent. of that for a hydraulic plant, 
He gives some detailed data about this building among which is the fol- 
lowing: the cars are making 2,200 round trips a day; the voltage is 230; 
25 readings from single machines gave an average of 87.3 amperes for 
one machine at an average speed of 390 feet; adding about 35 amperes for 
starting, for the controller and field excitation, the cost of a mile of 
tiavel at 5c per hp is 20.3c; 150 readings at five-second intervals were 
taken on the whole battery of elevators giving a cost of 19.25c per mile; 
the meter records are in accord with this result; 250 pounds of water are 
required percat mile of travel, which would be considerably less than 
one-half that required if this service were hydraulic. 


Niagara Falls Plant.—‘‘Riec. Powe1’’ for January contains an illus- 
trated description by Mr. Foster. It is written in the style of a mag- 
azine article. 

Government of Turbine Driving Railway Generators.—In the ‘‘St. Ry. 
Rev.’’ for January Mr. Replogle discusses the subject and gives some 
of his observations. 


TRACTION. 


Sectional Surface Conductor Systems.—A long and full description 
with numerous illustrations of the Claret-Vuilleumier system which bas 
been in use in Lyons, is published in the ‘‘Bul. Soc. Int. Elec.’’ for De- 
cember; the system was briefly described in the Digest Oct. 13-27. In the 
present article a detailed table of costs is given for this as also for the 
ovethead trolley system, that of the former amounting to about $3.80 
per metre while that of the latter is $4.30; the cost Of operation is also 
given. 

Electric Railways in Europe.—According to the ‘‘Elek. Anz.,’’ Jan. 
10, there were on Jan. 1, 1894, 43 electric railways in Europe having a 
total length of 174 miles, with a total power of 10,650 kw; there were 
538 motor cars; the number of miles in each country were as follows: 
Germany 60, England 42, France 24, Austria and Hungary 18, Switz- 
erland 12, Spain 7.8, Italy 6.6, Russia and Belgium each 1.8. 

Electric Traction.—In a continuation of Mr. Dawson’s article in 
Lond. ‘‘Engineering,’’ Jan. 11, he gives tables of estimates of costs: 
comparisons, etc. 

Mountain Railway.—The Loud. ‘‘Elec. Eng.,’’ Jan. 11, abstracts a 
paper by Mr. Berg on the St. Gothard and Stanzerhorn Railways; it 
deals chiefly with the civil engineering features. 





Daily Mileage for a Car.—The question of the proper daily mileage is 
briefly discussed in the ‘‘St. Ry. Rev.’’ for January. It hasa very impor- 
tant bearing on the earning power of a road; the speed, which aveiages 
more than double that of the horse cars, enables the car and a given num- 
ber of train men to do twice as much work in a day; the cost of power is 
a small item in the operating expense; on some suburban roads cars are 
making up to 300 miles per day, and there are few that do not make 110 
even in crowded cities; a high mileage should not be gained at the ex- 
pense of too quick starts, it is better to have the motors built for a high 
maximum speed and they will then not need to be crowded on the start: 
attention is called to the importance of the assignment of train crews: 
there should be more than ove crew toa carif it is to earn what it 
ought to. 


Conduit vs, Trolley.—A paper by Mr. Sachs on this subject is begun in 
‘*Elec. Power’’ for January. He gives a history with illustrations of the 
development of the electric railway. Referring to the conduit system 
he states that it is an absolute necessity where it is impossible to use the 
overhead wire; there have been over 1,600 patents issued for inventions 
regarding electrical railways, of which over one-half are for conduit 
methods; he believes that the problem has not been properly attacked; 
a conduit system must not necessarily compete in price with the ove1- 
head trolley, for where it is wanted a cheap trolley system would not 
answer. He divides the systems into six different classes which he in- 
tends to discuss. He discusses in a genetal way some of the requi1e- 
ments for a successful conduit road, giving, however, nothing new; he 
states that a large cost is permissible as long as it competes with the 
cable. 


ove Conduit Road in Washington.—The ‘‘St. Ry. Rev.’’ for January 
gives briefly the results of investigations which it has made, which show 
that this road is neither a remarkable success nor a flat failure; during 
the past year there have been 6 stops due to trouble in the conduit; in 


Vor. XXV. No. 5. 


1893 the insulators were changed to those made of molded mica; the 
greatest source of trouble has been the expansion and contraction of the 
trolley wires, which shows the wisdom of the proposed use of channel 
irons on the New York line; there has been little trouble from moist- 
ure, the main difficulties being mechanical; it is encouraging to note 
the absence of electrical troubles, which tends to show that 500 volts may 
possibly be used with safety; ‘‘the general adoption of a conduit elec- 
tric system is still in the far distant future.’’ 


Washington Conduit Road. —The ‘‘St. Ry. Rev.’’ for Januaty contains a 
brief description, with good illustrations, of the system devised by M1. 
Connett, which it has been decided to use on 8 miles of road in that 
city. The construction is similar to that of a cable conduit; the insu- 
lators are of porcelain and the conductors are hung over the roof of the 
conduit; a manhole is placed above each insulator, 13.5 feet apart; a 
sliding contact will be used, rubbing on the vertical faces of the steel 
conductor; the contact devised will be slung under the truck; a com- 
plete metallic circuit will be used; the voltage will be 450 to 500, which 
will be increased to 550 if experience warrants it. 


Three Wire Trolley System at St. Louis, —The ‘‘St. Ry. Rev.’’ for Jan- 
uaty contains an illustrated article describing the system and a number 
of the details, which has been installed on one of the lines in St. Louis; 
it appears to be very successful and is applied to a down town portion 
nearly two miles from the station whete the traffic is heaviest and where 
it is most difficult to operate the thiee wire system; it has been in con- 
tinual use about seven weeks; the balance is obtained partly by making 
one pair of track positive and the other negative and also by dividing the 
line into short sections, alternately positive and negative; there should 
then be a double throw three pole switch to each generator and another 
to each feeder at the feeder board; at night when one generator would 
suffice, all the sections can be switched on to one side of the circuit. 

Waterloo Unaerground Road,—The cioss section of the tunnel of this 
electric line is given in the ‘‘St. Ry. Rev.’’ for January. 


Chicago Street Railway.—The annual report of the North Chicago Street 
Railway Co. is reprinted in the ‘‘St. Ry. Gaz.,’’ Jan. 19. 


Electric Traction in England.—Mr. Smith’s aiticle mentioned in the 
Digest last week is seprinted in the ‘‘St. Ry. Gaz.,’’ Jan. 19. 


Suburban Railways ana Their Possibilities.—An article on this subject by 
Mr. Swift is published iu the ‘‘St. Ry. Rev.’’ for January. 

Steep Grade Traction.—An abstract of Mr. Preller’s paper (see Digest, 
Dec. 15) is published in the ‘‘St. Ry. Rev.’’ for January. 


Truck.—‘‘Eng. News,’’ Jan. 24, gives an illustrated description of 
the maximum traction truck (see Digest, Jan. 19) and editorially consid. 
ers this arrangement one of ‘the most satisfactory solutions of the prob- 
lem. 

Street Car Ambulance.— An illustrated description of one used in St. 
Louis is given in the ‘‘St. Ry. Rev.’’ for January. 

Horse Power for Car Propulsion.—A further correction of the simple 
rules mentioned in the Digest, Jan. 19 (see also Jan. 26), is published in 
‘*Eng. News,’’ Jan. 24. 

Specifications.—‘‘Eng. News,’’ Jan. 24, reprints the specifications for 
the Waukesha Beach Electric Railway, Wis. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 

High Voltage Lamps for Central Stations.—The Lond ‘‘Elec. Rev.,’’ 
Jan. 11, contains an article by Mr. Addenbrooke; he discusses the bear- 
ing which the voltage of the lamps has on central station distribution. 
The chief difficulty in the way has been in meeting the demand for an 
8-cp lamp; 16-cp lamps can readily be made by mounting two 8-cp fila- 
ments in series in the same bulb; theoretically the advantages of high 
voltage may be said to increase as the cube of the voltage up to about 200 
volts; in practice nine or ten times the area could be better supplied on 
the three-wire system from a central station at 200 volts than now at 100 
volts; distributing mains might then be carried three times the distance 
and the loss in houses would be merely nominal, the number of feed- 
ing points in a given area would be greatly reduced. He gives a table 
showing the variations in candle power for siight variations in the volt- 
age and finds that fot 4 per cent. variation on each side of the no:mal 
every 1 per cent. makes 5 to 6 per cent. variation in the light, and as it 
is the light which the consumer buys a slight variation in the voltage, 
which makes but little difference in the current registered by the meter, 
makes a difference of 10 to 15 per cent. in the light; this is a serious 
matter, especially as the mains are gradually filling up. He speaks very 
favorably of the incandescent gas light, which he says has come to stay, 
and the light is decidedly superior to the incandescent electric light if 
the latter is worked below pressure; it also costs only about one-half as 
much. 


Electric Light on Board Vessels.—Some alterations and amendments 
to the regulations of the Lloyd Register are published in the Lond. 
‘*Blec,’’ Jan. 11. 


Yarmouth.—A long, illustrated description is published in the Lond. 
‘‘Blee. Eng.,’’ Jan. 11; the system used is the alternating with trans- 
former stations and direct current series machines for street arc lights. 


" Meter vs. Contract System of Charging.—A short paper by Mr. Cole 
read at the meeting of the Northwestern Electrical Association is pub- 
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lished in the ‘‘West. El.,’’ Jan. 26. He gives the results of his own ex- 
perience with a plantin Beloit where both systems were in use; he 
charges meter rental, which he says pays a good percentage, and he 
finds that there is an additional profit in the meter system over the con- 
tract system, of which he gives several illustrations; another advantage 
is that he can use smaller transformers; the income from the invest- 
ment in the meter has been very satisfactory; on the contract plan over 
one-half the number of wired lamps were being used, while on the 
mete1 plan this is reduced to one-third; there is another advantage in 
the profit in wiring residences as customers will put in more lights on 
the meter system, 


WIRES, WIRING AND CONDUITS. 


Regulations for Conductors on Public Roads in France.—A trans- 
lation of a summary of the rules recently published in ‘‘L’Energie 
Elec.’’ is published in the ‘‘Elec. Rev.,’’ Jan. 11. 


Explosions.—The Board of Trade irquiry of the Euston Road explosion 
is published in the Lond. ‘‘Elec.,’’ Jan. 11. 


Paper Insulation,—**Elec. Power’’ for January contains an article by Mr. 
Bishop on paper insulated telephone cables. Although paper was used 
in England and France at least 25 years ago, and has been abandoned 
since, it has been resurrected in America and is now doing most excel- 
lent work, the conduits of one company in Brooklyn containing nearly 
70 miles of this cable amountiug to nearly 8,000 miles of wire; in New 
York one company has 30,000 miles in use while othe: large cities use 
proportionate amounts. He mentions the advantages of paper and states 
that pure fibre paper is as indestructible as carbon; the first paper 
cables laid 6 years ago are in better working condition to-day than when 
they first left the factory; he believes that the subterranean telephone 
cable of the future, except under some peculiar and exceptional circum- 
stances, will be exclusively of paper; there are no foundation patents 
on paper insulation. He gives the specifications of the ‘‘Conference 
Standard,’’ which corresponds to those for the larger part of the cables 
laid in New York and elsewhere; the conductors are number 19 B. & 
S. guage, afte: insulation with paper they are twined with a three inch 
twist, 50 pairs are then cabled in reversed layers; the insulation resist- 
ance must be at least 500 megohms per mile and the capacity must not 
exceed 0.080 microfarads per mile; such a cable weighs about 4 lbs. per 
foot. He describes briefly a plant installed by himself for turning out 
3,500 feet of this cable per day which requires one-third the number of 
hands formerly necessary for an output of 3 feet of old fashioned cable. 
According to Dr. Perrine the lowest possible theoretical capacity would 
be 0.9386; with paper, the object is to use as little paper and as much 
air space as possible. The bunched wires are covered with jute and then 
with lead containing 3 per cent. of tin; if properly handled the utmost 
confidence may be placed in hot lead process at 500 to 700 tons pressute 
to prevent the existence of even the slightest pin-hole; one may almost 
conclude that the practical limit of a low capacity has been reached. 


ELECTRO-PHYSICS AND MAGNETISM. 


Unipolar Induction.—A pape by Prof. Lecher read at the Imperial 
Academy of Science in October is 1eprinted in the ‘‘Zeit. f. Elek.,’’ 
Jan. 1. Faraday stated that the rotating magnet does not carry its field 
with it and that the lines of force remain fixed; in many text books, 
however, the contrary is claimed; in the present paper he discusses this 
question and describes a number of experiments. If a point of light is 
moved the rays follow it only in a figurative sense, news rays start out 
from each successive position while the old ones cease. Jf the field does 
not rotate with the magnet then the views of Preston (‘‘Phil. Mag.,’’ 
1885, page 131,) who was probably the first to differ with Faraday, are 
not correct; W. Weber and Lord Rayleigh agree with Preston. The 
present writer thinks that the statements of Preston do not decide the 
question; Faraday could find no experimental proof for his opinion; a 
conclusive proof is not possible with a simple galvanometer and a single 
rotating magnet; this is explained in some detail; he concludes that the 
results obtained by a number of physicists, which he cites, can be ex- 
plained equally well by both theories. He describes the following tests: 
In the adjoining figure let 1 and 2 be two electromagnets mounted as 
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shown so that they can be revolved independently of each other, the two 
adjacent poles being unlike, and there being 5 contacts, a, 2, c, d, ¢, the 
one at c being in connection through the pivots; the coils of the mag- 
nets revolved with them. When c and d were connected with a galva- 
nometer, magnet 1 beiug at rest and 2 rotating once per second, a de- 
flection of 38 was obtained; with ¢ and ¢ the deflection was 39, in both 
cases the current flowed from the equator to the axis; accoiding to Fara- 
day the seat of the E. M. F. in both cases is in the equatorial radius; 
the results were not changed when the magnet 1 was also rotated either 
in the same or in the opposite direction; when either magnet was at 
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rest and the other rotated and when / and d were connected with the 
galvanometer the deflection was about the same, but if they were rotated 
simultaneously in opposite directions the deflection was practically equal 
to their sum, which is easily explained according to Faraday but not 
according to the views of Preston. In another experiment he mounted 
the near ends of the magnets on insulated pivots and soldered cupper 
discs to those ends of the magnet, the edges of which dipped into mer- 
cury cups forming the contact c. a and 4 gave a deflection of 40 whether 
magnet 2 rotated or not; ¢c and 4 gave a deflection of 7 in the opposite 
direction whether the other magnet rotated or not; @ and gave the 
difference between the two; with a and ¢, magnet 1 rotating alone, it 
was 33, while with 2 rotating alone and in the opposite direction it was 
33.5, the deflection being in the same direction; when both magnets were 
1otated in opposite directions the deflection was equal to the sum of the 
above, while if they were rotated in the same di1ection there was no 
deflection. He concludes from this, that Faraday’s views are correct, 
in that the field of a rotating magnet remains at rest. Applying this to 
the earth there should be positive electricity at the north pole and neg- 
ative at the equator. (Could this question not be solved in a very sim- 
ple way by revolving a circular electromagnet on its axis and holding a 
copper disc in front of one of the poles? if the copper disc does not 
tend to revolve with the magnet then Fataday and Lecher are right in 
stating that the lines of force remain fixed, but if it does tend to revolve, 
then Lord Rayleigh and the many others who believe as he does, are 
right; the magnet must be truly cylindrical and the disc must be sym- 
metrically placed and be protected from air currents by a sheet of 
paper. If Lecher is right a bar magnet should heat if it is revolved 
rapidly on its axis.) 

Magnetic Quality of Iron.—The Lond. ‘‘Elec.,’’ Jan. 11, contains an 
interesting paper by Prof. Ewing on ‘‘Is the Magnetic Quality of Iron 
Affected by Often Repeated Reversals?’’ Referring to the recent observa- 
tions of Mr. Partridge (see Digest, Dec. 29, Jan. 5-12,) he describes some 
experiments made by himself to investigate this phenomenon; in these, 
small iron rings were exposed toa long continued series of reversals, 
but without having their temperature raised by mote than a very trifling 
amount; the section of the rings was somewhat less than 1 sq. cm. ; the 
magnetic quality was carefully examined, to begin with, by a graded 
series of cycles, the curve being plotted for each; the induction ranged 
from 9,000 to 11,000 and the frequency was 80; the rings 1emained under 
this action continuously for 11 days, after which they were removed and 
at once tested in the same way as before; he gives the results in a table 
and a curve; the curves showing the cyclic processes before and afte: 
are also given and show that no change was brought about inthe gen- 
eral character of this cycle; the areas are given and the curve of hyster- 
esis losses is plotted; the results show that the effect described by M1. 
Partridge was not due to molecular fatigue induced by reversals of mag- 
netism ; the induction was much higher than would be found in a trans- 
former. He adds that it would be interesting to make a further com- 
parison before and after prolonged baking. 


Manganese Steel.—According to Lond. ‘‘Ind. and Iron,’’ Jan. 11, Mr. 
Hadfield states that this metal, which is practically non-magnetic, can 
be made magnetic by submitting it to a prolonged action of a tempera- 
ture between 500 and 600 degrees for two hours. 

Resistances of Poor Conductors.—A papet by Mr. Peirce from the ‘‘Pro- 
ceedings of the American Academy’’ is reprinted in full in the Lond. 
‘*Blec. Rev.,’’ Jan. 11. He gives the results of expe1timents chiefly with 
wood, marble, ebonite, etc., as used for switchboards; the results, how- 
ever, are mostly of relative value only, as they refer to the distance 
between two mercury cups drilled into the materials. Among other 
things he refers to the 1resistance of white marble which at first is a 
fairly good conductor, but two weeks drying in the sun sometimes in- 
creases the resistance 10,000-fold. Immersion in hot paraffine is recom- 
mended for porous bodies, specially if done unde: the receiver of an ait 
pump; a coat of shellac when not thoroughly dry often lowers the insu- 
lation very much. 

Electrical Energy.—In the Lond. ‘‘Elec. Eng.,’’ Jan. 11, Dr. Shuttle 
offers a theory regarding the nature of electrical energy; it appears that 
he believes an electrical current to be an effort to establish equilibrium 
of ether stress. 

Work of an Electrical Current.—The fourth, fifth and sixth Christ- 
mas lectures by Prof. Fleming on this subject are abstracted in the 
Lond. ‘‘Elec. Eng.,’’ Jan. 11. 

The Work of Hertz.—Extracts from an address by Mr. Loewy, the 
President of the Academy of Sciences, Paris, are reprinted in ‘‘I,’Elec.,”’ 
Jan. 12. 





Distribution of Energy in the Spectrum of the Glow Lamp.—A paper 
of some length by Dr. Nichols is published in the ‘‘Phys. Rev.’’ Jan- 
uary-February. He summarizes.the researches of others which show that 
the amount of light for the energy expended is much greaterin incandes- 
cent lamps with filaments having a bright. silve1-gray surface than with 
those having a dull surface having the appearance of lampblack, show- 
ing the advantages of the former kind of filaments. He describes a long 
series of experiments made by himself to study the laws of radiation of 
these two widely different carbon surfaces; he subjected the filaments to 
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very wide ranges of temperatute and measured the distribution of en- 
ergy in the spectrum; the results of the tests are given in curves and 
tables; the areas of the portions of the curves lying within the range of 
the luminous rays is larger in the case of bright filaments, which ex- 
plain their superiority. 

Influence of Electric Current on Young's Modulus,—The ‘‘Phys. Rev.’’ 
January-February. publishes’a paper of considerable length by Mary 
Noyes on ‘‘Influence of Heat and “the Electric Current upon Young’s 
Modulus for a Piano Wire.’’ The object of the investigation was to see if 
there isany indication of a maximum value for the modulus between 100 
degrees and 200 degrees; the results were negative; temperatures were 
obtained by means of an electric current. The results as far as they refer 
to the influence of the electric current, show that it perceptibly modifies 
the elasticity and that the effect varies with the conditions; the results 
are not sufficiently numerous to deduce the laws; the results show that 
longitudinal magnetization has no appreciable effect upon the elasticity. 


A Theory of Electrical Vision,—An abstract of a paper by Dr. Turner 
read before the Edinburgh Medico Chirurgical Society, with this title, 
is published in the ‘‘Elec. Rev.,’’ Jan. 16. He mentions that electro- 
magnetic waves differ from light and heat waves merely in the wave 
length and describes the detector for the forme: kind of waves, made of 
a tube of iron filings as suggested by Hertz and his followers. He gives 
Prof. Lodge’s suggested electrical theory of vision and suggests that 
selenium affords a better analogy. 

Secular Magnetic Changes.—The ‘‘Pop. Sc. Mo.’’ for January gives a very 
brief account of Prof. Ruecker’s recent observations (see reference in 
Digest, Sept. 1). The earth is not a simple magnet and each hemisphere 
contains a pole and two foci of maximum intensity, which latter are in 
motion producing the secular change; the changes suggest that they are 
due to waxing and waning of forces apparently exerted by secondary 
lines or points of attraction or repulsion. 

Magnetic Potential,—The ‘‘Phys. Rev.,’’ January-February, containsa 
short paper by Dr. Bedell. He considers the effect of permeability on the 
magnetic potential, and shows its bearing in the discussion (to which he 
gives many references) regarding the dimensions of the magnetic pole 
in the electrostatic system. He discusses the dimensions of magnetic 
potential and shows that in a uniform medium the magnetic potential 
due to a current is independent of the permeability. 


Pre-Scientific Electricity.—An article of some length by Mr. Hayden 
from the ‘‘New Science Review”’ is reprinted in ‘‘El’ty, Jan. 25. 


Electrochemical Actinometer.—An abstract of some length, with illus- 
trations, of the recent paper of Mr. Marechal (see Digest, Dec. 15-29) is 
published in the ‘‘Elec. Rev.,’’ Jan. 16. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electricity Direct from Coal.—The Lond. ‘‘Elec.’’ Jan. 11, contains a 
brief communication from Mr. Mond which he states throws a strange 
light upon the source of electricity in Ds. Borcher’s cell (see Digest, 
Nov. 10, Dec. 8-15-29). He gives a table of the following combinations: 
when the annode was carbon and the cathode copper the voltage ob- 
tained was as follows: in 25 per cent. HCl 0.6006, cuptic chloride in 
the HCl 0.4655, cuprous chloride in HCl 0.3774, carbon in copper oxy- 
chloride in HCl and copper in cuprous chloride in HC1 0.4315, carbon in 
copper oxychloride in HCl and copper iu carbonic oxide chloride in 
HCl 0.4407; when both the anode and the cathode were of carbon the 
results were as follows: carbon in cuprous chloride in HCl and air the 
othercarbon beiag in cuprous chloride in HCl and carbonic-oxide (carbon 
monoxide?) 0.0015 carbon in cuprous chloride in HCl and air, while 
the other carbon was in cuprous chloride in HCl and coal gas 0.0050. 
Editorially it is stated that the obvious deduction is that the production 
of a current in Dr. Borcher’s cell was due to the corrosion of the copper 
electrode and not to the oxidation of the gas (see also an article by 
Mr. Reed 1n THE ELECTRICAL WORLD, Dec. 22, p. 637). 


Gas Battery.—The Lond. ‘‘Elec. Eng.,’’ Jan. 11, gives an abstract 
from the ‘‘Jour. of the Chem. Soc.’’ of a paper by Mr. Smale, which 
appeared in the ‘‘Zeit. Phys. Chem.’’ (no dates are given). The 
E. M. F. was determined in a large number of gas batteisies the elec- 
trode being usually platinum strips coated with platinum black and im- 
mersed partly in the gas and partly in the electrolyte; the nature of the 
plates had no effect, similar results being obtained with gold, platinum 
and palladium; the E. M. F. appeared to be independent of the electro- 
lyte and its concentration; abnormal values were obtained with the hal- 
ogen acids and many salts, which he believes were due to secondary 
actions; the means of the results are: hydrogen, oxygen, 1.044 volts; 
hydrogen, chlorine, 1.532 volts; hydrogen, bromine, 1.111; hydrogen, 
iodene, 0.530; in the oxygen-bydrogen cell the E. M. F. falls regularly as 
the temperature increases. 


Electrochemical Processes.—In the Lond. ‘Elec. Rev.,’’ Jan. 11, Mr. 
Swinburne gives a brief review of what has been done during the past 
year. As many of the processes ate kept secret it is not possible to 
publish accounts of them; the greatest development has been in copper 
refining; chlorate of potash is now being made largely by simple pro- 
cess; caustic soda and bleaching powder are also being made, but there 
is less chance fora large profit, and the anode difficulty stands where 
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it did, the only promising solution being a cheap form of carbon which 
is easily replaced; it will take many thousand hp to make any appreci- 
able portion of the chemicals now used; important tesults have been 
obtained by Siemens and Halsxe and by Andreoli in the generation of 
ozone; Vautin’s process for separating silver from gold by using gold as 
an anode and fused chloride of silver as electrolyte, deserves mention 
as a simple way of conducting an otherwise troublesome process; sev- 
eral other processes are referred to very briefly; regarding the stripping 
of tin he states that the problem now is to find sufficient scrap tin to 
strip. There are hardly any master patents to be gotten for electrolytic 
processes and there is therefore less incentive for the formation of 
companies; companies who pay little and who go to work with eneigy 
and good management would do splendidly by manufacturing such 
chemicals as pay best without being tied down to any patented pro- 
cesses. 

Extracting Gold,—According to the Lond. ‘‘Ind. and I1on,’’ Jan. 11, 
Mr. Lorsen, a German, electrolyzes a solution of potassium bromide and 
obtains an alkaline sulution of hypobromide and bromate which is 
capable of dissolving gold; the ore is treated with an excess of this 
solutio.1 in rotating cylinders after which it is filtered and the gold pre- 
cipitated by iron and coal, and the solution which then contains chiefly 
potassium bromide is nsed over again after being electrolyzed. 

Bleaching.—The Kellner process is described and illustrated in 
‘*L’Eclairage Elec.,’’ Dec. 22-29; he uses an electrode of copper or of 
phosphur bronze, one side of which is platinum plated while the other 
is amalgamated; the current passes th:ough successive plates in series 
forming an approximation to a number of cells, the fabric to be bleached 
passing between these plates. 


Primary Battertes.—Mr. Paine in the Lond. ‘Elec. Rev.,’’ Jan. 1], 
states that the current and constancy of a battery are increased by plac- 
ing the carbons perpendicularly to the zinc instead of parallel, the rea- 
son for which, he believes, is due to the doubling of the active surface. 


Ratteries in Multiple Arc.—A paper by M1. Peirce from the ‘‘Pro- 
ceedings of the American Academy’”’ is reprinted in the Lond. ‘‘Elec. 
Rev.,’’ Jan. 11; he gives a mathematical discussion of tbe conditions 
when cells of different electromotive forces and resistances are con- 
nected in multiple arc. 

Faure Patent.—The British Faute Patent expired Jan. 10; the Lond. 
*‘Elec.,’’ Jan. 11, gives an abstract of the patent with one of the figures. 


Local Action in Accumulators.—A translation of the article of Mr. 
Darrieus (see Digest Dec. 15, which should read ‘‘L’Elec.’’ Nov. 17 
instead of Lond. ‘‘Elec.’’ Nov. 17) is published in the Lond. ‘‘Elec. 
Rev.,’’ Jan. 11. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Testing and Inspection of Electric Light Cables.—An anonymous atticle 
is begun in the Lond. ‘‘Elec. Rev.,’’ Jan. 11, in which itis intended to 
give a few hints. It is regretted that so much importance 1s attached to 
the resistance per mile while the electrical stress which it will stand 
is generally neglected completely; it is quite possible to have the 
former high and the latter low, and the teverse; it is often forgotten 
that it takes much longer to recover from an electric stress than is 
usually supposed. Regarding the usual method of testing the insulation 
by comparison with a known resistance he gives a few hints; if the 
deflection is not quite steady, then if the unsteadiness is always positive 
the cable is probably faulty, while if it is sometimes positive and some- 
times negative it is probably good and the unsteadiness is caused bya 
bad contact in the battery even though the ‘‘constant’’ deflection was 
perfectly steady. To clean the end of a cable it should be stripped for 6 
inches, tubbed with a rag, soaked in naphtha, scraped with a knife and 
then dried with a flame; to test a cable by pouring water over the drum 
is quite useless and very misleading as it may appear to be quite faulty, 
although under water it would be quite satisfactory, which is probably 
due to the fact that the cable never gets properly electrified; an immer- 
sion of less than 24 hours should never be used. 


Voltmeter.—Nalder’s permanent magnet voltmeter is described and 
illustrated in the Lond. ‘‘Elec.,’’ Jan. 11; it resembles the Weston in- 
strument in principle, the chief difference being that the contacts be- 
tween the coil and the terminals are made by means of platinum-irid- 
ium pivots and springs resting against them; this obviates the use of 
spring o1 flexible connections exerting a controlling force; the control- 
ling foice is obtained by a small magnet attached to the coil and it thus 
varies with any change which may take place in the permanent magnet ; 
the instrument is dead-beat and takes about 2 watts for 100 volts. 

Determining the Efficiencies of Dynamos and Motors.—In the serial by 
Mr. Ashworth in the Lond. ‘‘Elec. Plant’’ for January he describes and 
illustrates a number of dynamometers. 

Pupillometry and Photometry,—Mr. Henry’s article is continued in 
‘‘TEclairage Elec.,’’ Dec, 22-29. 





Measuring Small Resistances and Insulation Resistances.—In an article 
by Mr. Fuchs in the ‘‘St. Ry. Rev.’’ for January he describes in a simple 
manner a practical way of making such measurements on street car 
motors and apparatus, with the aid ofa voltmeter and an ammeter. For 
the resistance measurements a millivoltmeter reading from 0.02to 3 volts 


FEBRUARY 2, 1895. 


is used for measuring the differences of potential when a known current 
is flowing through the resistance; for insulation measurements a high 
resistance voltmeter of about 80,000 ohms is used; a ground reading and 
the full voltage are measured, from which the insulation resistance is 
calculated, knowing the 1esistance of the voltmeter; up to 39 megohms 
can thus be measured with a 600 volt Weston instrument; the methods 
have been in daily use for three years. 


Electrical Terms,—In a short atticle on this subject by Mr. Hachen- 
berg in the ‘‘Elec. Rev.,’’ Jan. 16, he argues in favor of the use of scien- 
tific descriptive terms and against the present use of proper names. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Microphone.—In ‘‘I,’Eclairage Elec.,’’ Dec. 22-29, Mr. Anizan describes 
and illustrates a microphone devised by himself and Mr. Mercadier. He 
states that microphones made of grains give good results in the begin- 
ning but are apt to settle, while thuse made of rods do not give as good 
results in the beginning but are more constant. The present one is made 
of carbon rods, slightly inclined, the bottoms resting on metallic pivots 
while the upper parts rest against a V-shaped groove in a block of cai- 
bon on the diaphragm; one instrument contains eight of these arranged 
two in parallel and four in series, there being thus 16 contacts; the re- 
sistance is 7 to 8 ohms and the current required about 0.3 ampere; they 
can be regulated by adjusting the inclination; at the minimum inclina- 
tion conversation is practicahle with an artificial line of 240 miles of 
iron wire or 10,800 miles of copper wire. 


Telephonic Efficiency.—In a paper by Mr. Pierard in the ‘‘Bull. 1’Ass. 
Ing. El. Montefiore,’’ Dec. 15, he discusses the telephonic efficiency of 
the Van Rysselberghe transmitter and the loss of energy in the derived 
circuits to a strong self-induction. He concludes that systems in which 
transformers are used are inferior as fai as the utilization of energy is 
concerned, in comparison with those in which the telephone is in de1- 
ivation to a resistance having a great impedance. 


Telephone Switchboard.—The Pozdena system is described and illus- 
trated in the ‘‘Zeit. f. Elek.,’’ Jan. 1. 


Magnetic Call_—An electromagnetic telephone call devised by Roulez 
is described and illustrated in ‘‘L’Elec.,’’ Jan. 12. 


Cable Signaling.—Mr. Delany’s recent paper (see Digest, Dec. 22, 
Jan. 5), is referred to briefly in the Lond ‘‘Elec. Rev.,’’ Jan. 11, and it 
is stated that the experiments ate interesting chiefly from a scientific 
point of view as the chief want at present is to increase the working 
capacity by means of automatic transmission and not to go back to the 
sounder; doubt is also expressed whether it would be advantageous to 
connect land lines with the cables as the former can be worked more 
rapidly. 

Muirhead vs. Commercial Cable Co,—In an editorial in the Lond. 
‘*Blec. Rev.,’’ Jan, 11, that journal expresses a difference in its views 
with those expressed in a 1ecent number: of ‘‘Engineering’’ (see Digest, 
Jan. 19), regarding this important litigation. 


Telegraph Poles.—According to the ‘‘Elec. Tech.,’’ Dec. 31, telegraph 
poles in Norway have a hole bored into them severai feet above the 
earth, about 1 inch in diameter reaching to the middle of the pole, into 
which is introduced about 150 grammes of pulverized sulphate of cop- 
per after which the hole is plugged with a wooden stopper; it is renewed 
every three or four months. 


Multiple Telegraph.—A continuation of Mr. Baudot’s article (the first 
part of which was mentioned in the Digest, April 14,) is published at 
some length in the ‘‘Bul. Soc. Int. Elec.,’’ for December. 


Telegraph System in London.—An addiess by Mr. Eaton is reprinted in 
the Lond. ‘‘Elec. Rev.,’’ Jan. 11. 

Recent Storms and Telegraphs.—A shott article referring to the English 
lines is contained in the Lond. ‘‘Elec. Rev.,’’ Jan. 11. 

Telegraphs.—‘‘Elec. Power’’ for Januaty contains an article by Mr. 
Haskins, in which he gives a brief history of the early American, Eng- 
lish and Scotch systems, the latter being that of Bain. 

Magneto Telephone.—In ‘‘El’ty,’’ Jan. 23, Mr. Perry describes how to 
construct a cheap and serviceable instrument for domestic and office pur- 
poses. 

Peculiar Telephone Troubles.—The article of Mr. Mix abstracted in the 
Digest, Jan. 19, is reprinted in full in the ‘‘Elec. Rev.,’’ Jan. 16. 

MISCELLANEOUS. 

Sterilising Milk.—According to the ‘‘Elek. Anz.,’’ Jan. 10, a process 
has been invented in Holland which, according to the patent, consists 
simply in subjecting the milk for some time to the ‘‘double action’’ of 
an electric current, whereby all the miciobes are destroyed. 

Electric Logs.—Several forms of logs for recoiding the speed of ves- 
sels are described and illustrated in ‘‘L’Elec.,’’ Jan. 12. 


Treatment in Case of Accidents.—The instructions prepared by a com- 
mittee of the French Academy of Medicine consisting of Bourchard 
d’Arsonval, Laborde and Gariel for the municipal departments in 
Paris, are reprinted in ‘‘L’Elec.,’’ Jan. 12; they appear to differ but 
little from those now well known. 
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Ozone.—‘‘La Nature,’’ Jan. 12, gives an illustrated description of the 
establishment of St. Raphael where ozone is issued for curative pur- 
poses. 

Electric Light as a Therapeutic and Diagnostic Agent.—A paper on 
this subject by Dr. Cleaves read at the American Electro-Therapeutic 
Association is reprinted in the Lond. ‘*‘Elec. Rev.,’’ Jan. 11. 


Mattei's Remedy.—The leading article of the Lond. ‘Elec. Rev.,’’ 
Jan. 11, discusses ‘‘Matteism on Its Defence.’’ 

Educational.—An anonymous correspondent to the Lond. ‘‘Hlec.,’’ 
Jan. 11, discusses the subject of ‘‘labor saving’’ apparatus as an instru- 
ment of education (see Digest, Jan. 12 and 26). The basis of his argu- 
ment is well expressed in one of the opening sentences in which he 
says: ‘‘I believe that the put-a-penny-in-the-slot-and-turn-the-handle 
system of teaching practical physics is subversive of al] true education, 
especially with junior students, and I think it has the additional effect 
of completely spoiling the teachers.’’ 


Training of the Electrical Engineer.—The ‘‘Elec. Power’’ for Jannaiy 
contains the first part of an article by Mr. Cahoon in which he intends 
to point out the necessity for supplementing a technical education with 
a practical course of training and to give the changes which have oc- 
curred in the course of training as given to students by one of the large 
electrical companies; he took charge of the ‘‘Expert’’ department of the 
course which was started at the works of the Thomson-Houston Co. ; 
the present portion consists chiefly of a large number of illustrations 
of the old and the new apparatus made by that company, including an 
illustration of a large 1,000 kw transformer. 

Meeting of the Northwestern Electrical Association.—The greater por. 
tion of the ‘‘West. El.,’’ Jan. 26, is devoted to a report of this meeting, 
including a large number of illustrations of the exhibits. 


Moonlight Tables for [arch, 1895. 


Herewith we give Mr. H. W. Frund’s table of lighting hours for the 
month of March, under his modified form of moonlight schedule: 





TABLE NO. 2, 


TABLE NO. 1, 
Frund’s New Moonlight 


Standard Moonlight 




















System. System, 
Date.| *Light. |Date. Exting. || Date. Light. |Date.| Exting. 
| | ! 
| | 

1 | 1010 P.M.| 2 | 530A. M. 1 | 620P.M.| 2 | 5304. M. 
2 |ae "48 Bae eS ae oe Ee a 
> ies Beh cas 5h he Ry Te 

4 | 12.25A.M 4 | 530A.M. || 4 /1225A.M.| 4 | 530A. M 
5 | 130 “ §| 53 * 4 | 620P.M,| 4°| 1200 M. 

6123 6 | 530 * 5 | 130A.M.| 5 | 530A M 
1 13. 7-| 530 * 5 | 620P.M.|/ 5 | 1200 M. 

8 | 400 “ 8 | 530 * 6 | 230A.M./ 6 | 530A. M. 
9 | No light 9 | No light 6 | 620P.M.; 6 | 12.00 M. 
10 “ | 10 “ 7] 62 * 7 |1200 * 
11 | * | 1 “ | $i 62 8 | 12.00 ‘ 
12 | 630P,M./| 12 | 9.20 P. M. 9 | 630 “ 3 9 1200 « 
13 | 630 * 13 | 10.30 “ 10 | 630 “ | 10 | 1200 « 
144 | 630 * | 14/1150 * 11 | 630 * | 1 {1200 * 
15 | 630 * | 16 | 1LOOA. M. |} 12 | 630 “ 12 | 12.00 “* 
16 sa CUCU 200. % 1-22 | Ga." 1 3. tee 
17 | 640 “ | 18 | 300 * 14 | 630 “ | 14/1200 “ 

18 | 640 “* 19 | 4.00 ‘* 15 | 630 “ | 16 | 1.00 A. M. 
19 | 640 “ | 2 | 430 * 16 | 630 “ | 17 | 200 * 
2 | 640 “* | 2 | 500 * WT | 4a: *%"-}- Bote 
a | 640 “* | @ i See” 18 | 640 “ | 19:1 400 * 
m4 6@ * 1S 5.00 “ 19 6m. * =i @ oan * 
23 |640 * | #4] 500 * 201/640 * | 2 | S00 * 
24 | 640 * | 25 | S00 * mié6o * |B} So * 
2 | 640 * | 2% | 500 * 22 | 640 “* 3 | S800 * 
® | 640% [Rt Lee 23 | 640 “ 24 | 5.00 “ 
gw 168-°¢ | @ee-2 e116. * - 8 Pee 
2 | 800 “ | 29 | 500 * |} 25 | 640 * % | 5.00 “ 
po |}.30 * _ Die. © ft S| om 4 27 | 500 “ 
30/1000 * | 31 | 450 * | 7.1| 650 * | 2B | S00 ° 
31 | 11.00 “ 1 | 450 “ |/§,28:) 650 “ 2 | 500 * 
|| 2 | 650 * | 450 “ 

| 3 | 650 « 31 | 450 * 

31 | 650 * :' 4 








| 
| 
| 
} 
| 


| 


NoTE.—These schedules are made up on sun time. Where standard time is 
used and it varies cunsiderably from sun time, the proper deduction or addition 
must be made to all the times here given. 


Static Electricity and Printing. 


For years printers, and others handling textile and other kinds of fibrous 
materials, have been troubled during cool or windy weather with static 
electricity, at times the electricity being so troublesome as to make it 
necessary to stop the machinery many times a day. In printing it often , 
happens that two feeders are required to get the paper down to the 
grippers. Even then the trouble is only begun, for at times the paper 
will cling so tightly_to the cylinder that it has to be torn off, or, if suc- 
cessful, in leaving the cylinder, it may cling to the fly and cause another 
stoppage of the press and a loss of time. At the fly table the paper is 
delivered in such an itregular and neven manne: that much time, 
patience and labor are requi1ed to straighten it out to be worked, cut or 
folded. At otber times it clings so tenaciously to the other sheets that 
the ink is transferred. The trouble is not in any particular kind of 
paper, although some kinds become more readily electrified than others. 
Among electricians who have made this a matter of study is Mr. L. E. 
Bathrick, 29 West Thirteenth street, New York, who was called upon in 
the winter of 1883 by the president of one of the largest printing houses 
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in New York and asked to devise something to aid them in getting rid 
of the electricity which causes so much trouble. After experimenting 
18 months, a means for dissipating static electricity, not only in the 
pressroom, but elsewhere, was discovered, and since then this method 
has never failed to accomplish its object. The invention consists in the 
employment of a fibrous material charged with a fluid whose nature 1s 
not divulged by the inventor. These are placed in the path of the sheets 
or material in which the electricity is present in such a manner that it 
is dissipated, thus obviating the trouble{that would otherwise result. 





Knowles Air Pump and Jet Condenser. 


The style of vertical single acting air pumps, in combination with a 
jet condenser, illustrated, manufactured by the Knowles Steam Pump 
Works, 95 Liberty street, New York, is applicable to all kinds of con- 
densing engines, in connection with electrical and other power plants. 
It has shown high efficiency under all kinds uf service, due, partly, to 
the vertical single acting air cylinder, which produces a continuous flow 
of the condensing water and vapors in one direction, doing away with 
the intermittent_action producedfin afdouble acting pump, and partly to 





AIR PUMP AND JET CONDENSER. ° 


the perfection of the valve gea1, which controls the pump when running 
at any speed, The motion of the valve, which is adjustable, even while 
the pump is in operation, is taken from the beam connecting the two air 
buckets through the medium of crossheads and links, and is transmitted 
by means of a connection and bell crank toa small D slide valve. On 
the rod of this valve are placed two adjustable collars, which can be 
adjusted to shorten o1 legthen the stroke of the pump at pleasure. This 
valve controls an auxiliary steam piston which, in its turn, moves 
another ordinary D slide valve, distributing steam to the main steam 
cylinder. The valves in the buckets and valve plates are not of the old- 
fashioned beam engine type, but consist of a large number of small disc 
valves that are more efficient, and whose aggregate atea is greater than 
a single one. The condenset has an attachment that is almost indis- 
pensable, and consists of an automatic device for preventing the con- 
densing water from rising above a certain height in the condenser, and 
so obviating any possibility of serious damage thiough flooding the 
cylinders of the main engines with water. Without the condenser this 
air pump is also very effective for marine engines, in which capacity it 
has already done excellent service. 
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The Cahall Vertical Boiler. 


The vertical water tube boiler we illustrate is manufactured by the 
Aultman & Taylor Machinery Company,of Mansfield, O.,for which H. E. 
Collins & Company, Bank of Commerce Building, Pittsburgh, Pa., are sole 
agents in the United States. As will be seen it consists of two drums 
arranged one above the other and connected with four-inch vertical 
tubes which are expanded in the diums at each end. The upper or steam 
drum bas an opening through its centre for the exit of gases; as the 
water line is only about a foot above the bottom of the drum, this 
leaves five feet of vertical heating surface above which slightly super- 
heats the steam, thereby precluding any possibility of priming. 

A feature of the boiler is the external circulating pipe which leaves 
the upper drum below the water level and is carried down outside the 
brick work toa poiut just below the tube sheet of the lower drum, 
where it enters. The circulation in this pipe is very rapid and positive 
in one direction; the water in the pipes connecting the drum ascends 
to the steam drum, delivering there a mixture of water and steam, the for- 
mer of which then enters the circulating pipe, is carried down to the mud 
drum, and then again arises with its mixture of steam. As this mixture 
of steam and water coming from the upper ends of the tubes in the 
boiler is in the proportion of about half steam and half water, the water 
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THE CAHALL VERTICAL, BOILER. 


in the boiler consequently circulates 218 times thiough the course de- 
scribed before finally becoming steam. This steady and rapid circulation 
insures a uniform temperature of water in all the tubes, thus relieving 
the boiler from the possibility of destructive strains from unequal ex- 
pansions. 

The boiler rests upon four iron biackets riveted to the lower or mud 
drum, supported upon four piers of the foundation, the entire structure 
standing without contact with the brickwork, and thus allowing the 
freest expansion. 

The gases escape through a central opening in the uppe1 drum, the 
upper tube sheet haviog a circular opening 1n its centre, which leaves a 
central open space between the tubes which gradually narrows to the 
bottom of the tube sheet. In this space, which is in the foim of an in- 
verted cone, deflected plates are introduced which cause the gas to be 
alternately thiown out and in throughout the whole heating space, giv- 
ing them a sweep at neatly right angles to the tubes and thereby extract- 
ing the heat from the gases until they become very nearly of the temper- 
ature of the water contained in the boiler. 

The external combustion chamber is roofed over witha heavy fire- 
brick arch which becomes incandescent shortly after the boiler is fired 
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and radiates directly on top of the green coal,its intense heat thus enabling 
the Cahall boiler to be operated, it is claimed, with less smoke than 
other boilers. The space occupied by these boilers is very small, that 
for a 250-hp boiler being 9 feet front by 17 feet long. 


A Model Isolated Plant. 


The new building of the Philadelphia /nguirer, as a part of its modern 
equipment, contains a very complete lighting and power plant, de™’&ned 
and installed by W. C.' McIntire & Company, Philadelphia, and for hich 





‘Fic. 1.—ONE OF THE GENERATORS. 


the Eddy Electric Manufacturing Company, Windsor, Conn., supplied 
the dynamos and motots. 

The generating plant consists of two 40-kw lighting generators and one 
90-kw 220-volt power generator. Each machine is directly connected to 
a McEwen engine running at a speed of 300 revolutions per 
minute. The connection between the engine and dynamo shaft is by 


means of a rigid fanged coupling securely fastened by bolts, no bearing - 


being used between the armature of the dynamo and the engine box. An 
outboard bearing is provided, however, at the commutator end of the 
machine, which is supported by a pillow block made adjustable to the 





Fic. 2.—DyNAMO ROOM. 


engine beatings by means of wedges. ‘The bearing sleeve itself is of the 
spherical self-aligning type, and relf-oiling from a reservoir in the box. 

The armatures are of the iron-clad type, with conductors consisting of 
copper bars of rectangular section embedded in slots cut in the core. 
These bars are connected at the ends by copper strips, bent spirally and 
so arranged as to prevent any crossing of conductors, and the 
bars are placed in micanite tubes before inserting into the slots, the 
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slots and core being also thoroughly insulated by micanite. The whole 
armature and commutator are thoroughly ventilated by apertures and 
ducts for the free passage of the air. The field coils are wound on metal 
spools, the series and shunt coils occupying sepatate compartments. 

The machines are all highly finished and present an appearance in 
accord with the attractive engine room in which they are placed. Their 
behavior, too, is fully on a par with their appearance, and they handle 
their full loads and often large overloads without the least sparking or 
undue heating. The whole combination of engines and dynamos makes 
so little noise and vibration as to be hardly noticeable in the adjoining 
1ooms, 

Directlyjbelted“to each [printing press is a slow speed moto, that on 
the largest press being of 40-hp at 475 revolutions, and those on each of 
the smaller presses of 25-hp at 52 revolutions. These motors are of the 
multipolar consequent pole type, with steel frames and ironclad arma- 
tures. Their construction is such as to insure, as far as possible, against 
danger f1om accident, either mechanical or electrical. 

The type-setting machines are run by one 10-hp motor, and the stereo- 
typing room has also a 10-hp motor. The high speed plate-lift connect- 
ing the stereotyping and pressiooms is operated by a 5-hp motor. The 
photographers’ room and pneumatic tube system each employ a 2-hp 
motor, and a %-hp motor operates the lift from the basement to the first 
floor; this latter is a link-belt device, and carries papers from the press- 
room to the delivery room. 

While the 2 kw lighting machines have had ample opportunity for 
showing their excellent qualities under severe circumstances, frequently 
carrying large overloads for several days, in the shape of current for 
displaying lighting, it remained for the 90 kw machine to prove the 
worth of its design. This machine furnished current for the motors in 
the building, including those running the presses. It is a frequent 
occurrence for the full load to be thrown on and off several times a 
minute, and at no time during its run does it have a steady load, a con- 
dition peculiar to laige press work, the sharpness and frequency of the 
variations exceeding those of the well-known trolley load. Under these 
trying conditions, these machines behaved admirably, sparking at the 
commutator being imperceptible; their behavior was the wonder and 
admiration of all the visitors present at the recent formal opening of 
the new building. The regulation also came in fot a generous share of 
well deserved praise. 

The Switchboard in the engine room was furnished by W. C. McIntire 
& Company, and is composed of twc panels of slate: one for the gener- 
ators and feeders of the lighting system and the othe: for the power sys- 
tem. These panels cuntain Weston illuminated dial switchboard instru- 
ments, switches for dynamos and feede1s, ground detector, fuses, etc. 
The wiring of the building is done on the three-wire convertible system 
with aswitch so arranged on the switchboard that the load may be 
thrown on the regular three-wire system of the Edison Illuminating 
Company or on either one or both of the lighting generators. When the 
system is operated from the lighting dynamos it becomes virtually a 
two-wire system at 110 volts. There are altogether 1,200 lights installed 
throughout the building. 

In like manner the panel for the power system has a 
double-throw switch so airanged as to peimit the motors 
throughout the building being thrown on the street circuit 
should the power dynamos be disabled by any cause. 





A New Cleat. 

A new cleat, which we illustrate herewith, is being 
placed on the market under the name of the 
‘‘Simplest’’ by the Ele¢tric Heat Alarm Company, 145 
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NEW SINGLE CLEAT 


High St., Boston, Mass. The claims made for the cleat are its simplicity 
on account of comprising only one piece; it anchors the wire without 
cutting or bending it, and there is no breakage; it can be put up inde- 
pendently of the wire and can be used for nearly all sizes of wires, and 
two different sizes may be used with the same cleat. It is also claimed 


that by actual test it proved te be a better insulator than the usual two- 
piece cleats. 
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Vertical Duplex Boiler Feed Pump and Automatic Exhaust 
* Relief Valve. 





In our last issue we publishec a description of the Blake vertical twin 
air pump and jet condense1, manufactured by the Geo. F. Blake Manu- 
facturing Company, 95 Liberty street, New York, as applied to the four 
1,000 hp engines at the West End electric power station in Chicago. 
The accompanying engraving represents the Blake vertical duplex boiler 
feed pumps that are used so satisfactorily in the same plant. This is the 
same type of pump that has been adopted by the United States Navy in 
all the later large naval vessels, where they have made a good record on 
account of theit efficiency, compactness and minimum weight. The 
valve is of the regular standard Blake construction, arranged with adjust- 
able collars on the vaive rods, which can be set to tegulate the length 
of the stroke of the pump, even when running. The area through the 
water valves is unusually large, thus permitting a high rate of speed, 
an important advantage in case of fire or other emergencies. The removal 
of the bonnet shown on the front of the water cylinder gives ready 
access to all the valves, the latter being held in position by a special 
form of valve bolt, which is designed to also hold the seats in place and 
prevent any possibility of their coming loose. The water cylinders are 
supplied with adjustable packing, which can be replaced by removing 
the follower plate from the upper side of the water piston. 

In addition to the outfit of air and boiler feed pumps at the Chicago 
station, the Blake automatic exhaust 1elief valve is used on the gener- 
ating engines. As its name implies, it isan automatic device for relieving 
the back pressute in the low pressute cylinders of tke main engines, in 
case of the failure of the vacuum due to air leaks, cessation of the injec- 
tion water, or accident to the air pumps. Its use and operation is so 
clearly shown in the cut that a brief description only is necessary. As 
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VERTICAL FEED PUMP. 


soon as the pressure of the accumulated steam in the exhaust pipe 
reaches the pressure of the atmosphere, the valve 1ises quickly, allow- 
ing the steam to escape and the engine to 1un non-condensing. As soon 
as the vacuum is again obtained, the pressure on the top of the valve 
tends to close it. Instead, however, of suddenly dropping to its seat, as 
au ordinaty check valve would do, and pound itself to pieces, the valve 
gently seats itself, through the compression of the condensed steam 
beneath the dash pot piston. This water slowly escapes thiough the 
annular space provided by a loose fit between the pistou and the dash 
pot, and cushions the valve before it seats itself. The valve face is made 
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of a material that is not affected by heat, and does not adhere to the seat 
and cause the valve to stick when the relief is needed. The valve was 
originally designed to only go with the Blake condenser, but as it has 
proven so successful for other purposes the above company has placed it 
on the market for general application. 


Electric Heating. - 


Among the other modern conveniences that will be employed on the 
Metropolitan Elevated Electric Railway, of Chicago, are electric heat- 
ers, for which the contract has been awarded {to* the; Central Electric 
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Fic. 1.—HEATER UNDER CROSS SEATS. 


Heating Company, 26 Cortlandt St., New York. The form of the heater 
is shown in Fig. 1, and the method of wiring in Figs. 2 and 3, the 
former being for motor cars and the latter for trailer cars. The first cars 
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Fics. 2 AND 3.—MOTOR AND TRAILER CAR WIRING. * 


to be heated will be 55 motor and 100 trailer a cars,ll of which are 38 
feet 8% inches long, 7 feet 10 inches wide, with a centre height of 8 feet 
6% inches and a side height of 6 feet 7M inches. The capacity of the 
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AUTOMATIC EXHAUST VALVE. 


cars is 2,233 cubic feet and the total glass surface 208 square feet. As 
shown in Figs. 2 and 3, each car will have 12 heaters connected four in 
series and each of the three series of each car on an independent switch. 
With all the circuits on the heaters will take 144 amperes at 500 volts, or 
7,000 watts. The heaters placed at the side seats are to be 34 inches long, 
7 inches high and 2% inches wide. The other four are smaller, being 
2land 7x2% inches. Each series of the laiger heaters takes 2,600 watts and 
the four smaller 1,800. It is estimated that with all of the heaters on 
the car temperature will be kept between 56 and 60 F. when the outside 
temperature is from zero to 10 degrees F. 


FEBRUARY 2, 1895, 
Test of Steam Pressure Regulator on aDynamo Engine. 


The accompanying chart shows a result that will be inteiesting to 
steam users. The chart was made by two Edson recording gauges. Fo1 
convenience of comparison, two lines—one indicating the initial or 
boiler pressure, and the other the delivery pressure—were traced on one 
chart. The figures at the top of the chart indicate the hour. The light 
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from any floor of the building, by simply pulling a cord connected to 
the knife switch. The starter, which is controlled entirely by the cu:- 
rent, gradually cuts out the starting resistance when the current is turned 
on the motor, and immediately replaces the same when the current is 
turned off. With this arrangement it is only necessary to run the motor 
when the elevator is needed, and when idle all wear and tear and con- 
sumption of current are done away with. It is stated that. one user_of 
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DIAGRAM SHOWING OPERATION 


parallel lines represent the scale of pressure—ten pounds to each space. 
The upper irregular line, varying from seventy pounds to nearly ninety 
pounds, indicates the boiler pressure—about forty-four pounds—as 1egu- 
lated by a four-inch Foster pressure regulator, supplying steam to three 
dynamo engines and one steam siphon. Two engines were running con- 
stantly, while one engine and the siphon were opeiated intermittently. 
This efficient regulation was obtained by the new Class ‘‘W’’ pressure 
regulatot:, manufactured by the Foster Engineesing Company, Newark, 
N.. J. 


Automatic Switching Apparatus for Electric Elevators. 


The apparatus we illustrate, manufactured by the Automatic Switch 
Company, Equitable Building, Baltimore, Md., is intended te be used 





ELECTRIC ELEVATOR AUTOMATIC SWITCH. 


in connection with the ordinary freight elevato1, diiven by an electric 
motor, and started and stopped by the ordinary belt shifting arange- 
ment, with the motor running continuously in one direction, whethe1 
the elevator is in operation or not. 

Experience has shown that many freight elevators are in actual use 
only a small fraction of a working day, and that the rest of the time the 
motor is running idly, consuming current and wearing out bearings and 
commutator simply to be in readiness when needed. The automatic 
motor starter and knife edge switch shown is designed to obviate the 
useless running of the motor, by making it possible to start and stop i; 
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OF PRESSURE REGULATOR. 
the apparatus saved on his regular meter bill for current nearly $200 in 


one year, and another cut his current bill down from $35 to $7.50 per 
month. 





New Type of Gasoline Engine. 








In view of the constantly increasing demand for gas and gasoline 
motors, the Quast Gas and Gasoline Engine Company, Bucyrus, O., has 
brought before the public a new type of engine of this class, which we 
illustrate. In this engine an explosion takes place at every other 1evo- 
lution, but the force of the explosion is regulated by a governor, which 
controls the amount of fuel entering the cylinder. The engine operates 
under the well-known four-cycle principle. 

The novelty in this engine is that there is but one valve, which accom- 
modates both the suction and the exhaust. It is of the 1otating type, 


iD. ee * 
er eta a 
POON Os Rat Fes ide Nee an 





GASOLINE ENGINE. 


being automatically oiled and operated in such a manner that cleaning, 
grinding and re-grinding are not necessary. 

The ignition of the compressed charge in the cylinder, is effected by 
an electric spark, which, without question, is the best possible way. 
The Quast ignitor consists of two small electric cells, which are espe- 
cially constructed for this purpose. The spark is so strong and effective 
that, so far, the speed of the engine has not been high enough to 
cause it to fail to ignite, although the engine experimented with, a 
12-hp actual, was running at 950 revolutions a minute, exploding every 
other revolution. There is absolutely no smell to the igniting device, 
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and the chemicals.of the cells need not be 1eplenished for two years, 
but the cells bavé to be connected to an electric circuit, either incandes- 
cent or arc, for about three hours every six months, which can easily be 
done, the life of the cells themselves being about six years. 

A small oil pump, worked and controlled by the governor, draws gaso- 
line from the underground oil tank to the engine, and forces it into the 
air mixer, no vaporizer being used; this takes place only during the out- 
stroke of the engine piston when it is drawing in a charge. 

Owing to the valve and igniting arrangement the engine can be run 
with safety at a very high speed, and has given great regularity. Various 
tests made have given a gasoline consumption of % of a gallon per 
horse power per 10 hours. One of these tests lasted three days. 

Efficiency, economy, quiet and smooth 1unning, general reliability 
combined with simplicity and neatness of design are the chief points 
claimed for it. The engine is started without any delay, and the speed 
and the point of ignition are regulated without stopping the engine. 
For electric lighting this has the qualifications of steadiness and high 
rate of speed, which has so often been lacking in other forms of the 
same class. E 


New Trolley Wire Hanger. 


A new line of overhead railway material is being placed upon the 
market by the Thompson-Brown Electric Co., 97 High St., Boston, 
Mass., of which we illustrate{two forms’of insulated trolley wire hangers. 





TROLLEY HANGERS. 


In these hangers the common fault of ears breaking uader severe strains 
has been reduced to a minimuw, by attaching them to the bell in two 
places instead of one. The bell is in the form of a bent tube with ex- 
panded ends, and the two lugs aie joined together and run entirely 
through this tube.: In manufacuring, the ear with the connecting lugs 
is cast first, and the bell is then cast around the arch formed by the 
two lugs joined together, thus obviating any possibility of the ears be- 
coming detached from the bell by breaking of insulation or unscrewing, 
as is very often the case in other forms of hangers. The insulation con- 
sists of hard rubber, and is completely protected by the metal bell. It 
is claimed that the simplicity of the design eliminates all machine 
work, thas enabling this type of overhead material to be manufactured 
in a thoroughly first-class manner, at considerably less cost than other 
forms. 





A Large Power Transmission Plant. 


The Pelzer Manufacturing Company, of Pelzer, S. C., has contracted 
with the Genetal Electric Company for a three-phase electric transmis- 
sion plant that will be efceptionally large and interesting. At the gen- 
erating station, three miles from the cotton mills owned by the company, 
there will be three slow speed generators of 750 kilowatts each, directly 
coupled to water wheels. These dynamos will generate current ata 
potential of 3,300 volts, and the current will be fed directly to the trans- 
mission wires at this pressure. The transmission line will consist of 
eighteen No. 00 wires, this size having been selected in preference to 
larger wie to reduce the line drop as much as possible under the exist- 
ing conditions. At one mill will be located a 400 hp synchronous motor 
1eceiving current directly from the wires. There will be, in addition, 
more than twenty induction motors in various 100ms. Of these, four- 
teen will be 110 hp moto1s, and the othe1s will be of vatious sizes, from 
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5to75 hp. In a sub-station will be located nine 160 kilowatt trans- 
formets for the motors, and for 1,200 incandescent lights for the mills. 
Two electrically operated blowers, of three hp each, will be used for 
cooling the transformers. 


Test of a Steam Separator. 


Prof. R. C. Carpenter, of Cornell University, recently made a test of a 
Stratton separator and in his report states that ‘‘the 1esults show that this 
apparatus is practically perfect and removes all the moisture that can be 
taken from steam by mechanical means.’’ This separator, which is 
manufactured by the Goubert Mfg. Co., 14 Church St., New York, is of 
the type largely employed on United States men-of-war, and is shown 
in vertical section in the accompanying illustration. 

In making the tests Prof. Carpenter surrounded a poition of the steam 
pipe leading to the separator with water, in order that as great a pe1- 
centage of moisture as possible might be present in the steam. The dis- 
charge of steam from the separator was led to a surface condenser where 
it was condensed and caiefully weighed; the drip of wate: discharged 
was led toa barrel standing on a scale and also accurately weighed. A 
throttling calorimeter was placed in the discharge steam pipe of the sep- 
arator, and measurements showed that while the steam supplied to the 
separator contained from 5 to 21 per cent. of moisture that leaving it 
contained in every instance less than 1] per cent. The separator was 
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STEAM SEPARATOR. 


wotked up to its full capacity and there was no appreciable reduction 
of pressure, 


Night Navigation in Indian Waters. 


Some interesting experiments have been lately carried out, says the 
Indian Engineer,on the s.s. ‘‘Scinde,’’ with regard to the possibility 
of night runningin the Sunderbunds by the aid of the electric search 
light. Recently a large party assembled on board to witness the trial 
run of the plant (which consisted of a 25,000-cp projector worked by a 
Marshall’s vertical engine and dynamo placed on the upper deck) off 
Koila Ghat. The search tight was thrown on different vessels down the 
river with the long-distance lens on, and then put on the bank with the 
diverging lens. The trial ‘proved in every way satisfactory, and she 
left Calcutta the next morning, making a most successful run to 
Naraingunge, on the Brahmaputra, and back in twelve days. 
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THE ELECTRICAL ‘STOCK MARKET. 


NEw York, Jan. 26, 1895, 


GENERAL ELECTRIC continues in its undemonstrative course, though there 
have been developments of consequence enough to lend a deal of strength to its 
quotations. The management of the company has realized, at length, the neces- 
sity of checking, to some extent, the recent onslaughts made on its credit, and 
the directors, after a five hours’ session on Wednesday in Boston, issued this 
manifesto: ‘‘Whereas, various printed statements (favorable and unfavorable) 
regarding this company and its business, have heretofore appeared; most of 
them in a manner calculated to give the impression that they are issued either 
with the sanction of this company,or from information furnished by its officers; 
and, whereas, In point of fact, and almost without exception, such statements, 
if made. are unofficial, and while often having some foundation in fact, are so 
inexact as to be toa great extent misleading; now, therefore, be it 1esolved, 
that the Board of Directors desires to caution the public against assuming that 
any casual statements, whether favorable or unfavorable, emanate from 
sources competent to furnish information respecting this company; and 
resolved. further, that this board now state for the information of stockhold- 
ers that the company is entirely free from ficating debt. Since the date of the 
last annual report the company has purchased $1,127,000 of its debenture bonds, 
using for this purpose the proceeds of various accounts and assets which have 
been liquidated since the date of the said report.’* Relative to the last-men- 
tioned matter—the purchase of debenture bonds—it can be stated that $100,000 
of these bonds were bought within very recent days. The company put by $40,- 
000 in December for interest and set aside a little more for another deposit, and 
still bas over $400,000 in bank to meet notes payable of $2,827 and endorsments of 
$35,000, a total of $37,827. The cash balance over this indebtedness is more any 
day than the bills or accounts payable in the auditor’s office. Meantime, busi- 
ness continues to improve. Everywhere contracts are being placed. For in- 
stance, the Pittsburgh branch has just been awarded the contract to put an elec- 
tric power plant in the Great Southern Hotel at Columbus, O., at its bid of $10,- 
000. Other like important sales have also been made or are being concluded. 


WESTINGHOUSE ELECTRIC issues have developed no new features of inter- 
est. although they betray no signs of weakness, by reason of the momentary 
wane of interest in their doings. The company secured a very important con- 
tract this week, the West End Street Railway Company of Boston placing with it 
an order for 269 motors. The price is said to be an extremely low one—less than 
$250 per motor being the figure mostly mentioned—but in such quantities and on 
a cash basis, that there is money in the deal for the Westinghouse Company. The 
6 per cent. scripof the company has slackened off a little; 97 is bid where afew 
weeks ago 98 was freely offered. Only a limited quantity, however, finds its way 
to market, and transactions are not very significant. 


ELECTRICAL STOCKS. 





Par. Bid. Asked 
Chicago Edison Company. .......-.- . eo a he 100 128 130 
discon Hlectric Ill., New Work... ..0ssceccvese 100 98 100 
"7 8 Brooklyn . tet aaa ate 100 108 110 
se * a DOG... + 2 <.t e206 +s ee 100 124 128 
= - " eee’ snd > ence eek a 100 120 125 
Edison Ore Milling ...... ie cece tee os 100 13 15 
Electric Storage Co., Philadelphia. She: oe but Fens 100 35 40 
Camas See sk cals. @ 3 5.50 6 0 60 + oe 8 we = 100 33% x4 
General Electric, pref....... ee ee ° 100 67 70 
Westinghouse Consolidated, com..........+..-. 50 31% 324% 
* +9 0 RS Pe en or 50 4944 50 
BONDS. 
Meigem Miectric Til, Mew Work occ wc ee reece 1,000 108 109 
Edison Electric Light of Europe.........++++-. 190 75 85 
General Blectric Co. deb: S's... . ccc ec cecves 1,000 9044 91 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone ......... o alevhns® 100 19144 192 
American District Telegraph... ......-.-+-+-+-s 100 35 40 
American Telegraph & Cable .......-. 2+ eee 100 92 93 
Central & South American Telegraph......... 100 102 105 
Coasmercial Cables. . 0... 2c ce ew eee se oe 100 140 145 
Ee BU cc Cee eee ete eee ° 100 49 50 
Gold & Stock Telegraph . ‘Cee oe ae eee 100 106 110 
Mexican Telegraph ....-- essere crecevee 100 1380 190 
Mexican Telephone. ....2- ses eeeecereees 100 75 80 
New England Telephone. ........+++-+- oe 100 67 69 
New York & New Jersey ‘Telephone. ......... 100 7 98 
Postal Telegraph-Cable....... vs oa wee wae 100 50 55 
Western Union Telegraph ..... 22sec eees 100 8744 87 


AMERICAN DISTRICT TELEGRAPH stock came into unusual notice this 
week by reason of the fight for control that developed at the annual meeting 





this week. It bas been claimed, ever since earnings have been falling off, that 
there is too much Western Uniou in the company and that American District 


interests are frequently sacrificed to Western Union. The latter corporgtion 
owns but 4,000 of the 40,000 American District shares, and yet it bas five of the 
thirteen directors and all the officers. The Western Union people say the dimi- 
nution of general business is responsible for the decrease in earnings and that 
it is of great value to the American District to have the privilege of distributing 
Western Union messages for which it gets3centsa message. Whatever the 
merits of the controversy, the Western Union people won the day and re-iv- 
stalled practically the old Board of Directorsin charge of the American District 
Company. The annual report shows gross earnings for the year of $538,288, a 
decrease of $97,698. The total net revenue was $68,411 a decrease of $31,649, as 
compared with 1893, making the total surplus $109,101. The dividend of 1 per 
cent. paid in May, 1894, called for $38,440, leaving a net surplus of $70,660 applic. 
able on December 31, 18%, for dividend purposes. No action has ag yet , how- 
ever, been taken in the matter. 


ERIE TELEPHONE AND TELEGRAPH stock is very quiet. Its officers, how- 
ever, draw atttention to the fact that, notwithstanding the dull times, the ccm, 
pany shows a net gain of 770 subscribers for the fiscal year ending Decentber 31, 
1894, as against 107 for 1893. 


EDISON ELECTRIC ILLUMINATING of Boston continues to rule strong. It 
now is quoted dividend-on, the directors this week having ordered a distribution 
on February 1 next of 1% per cent. 


ELECTRIC TRACTION STOCK MARKET prices continue to hold firm, 
though there is very little open buying just at present. A good many transac- 
tions are, however, being made on the quiet, and there isa deal of gossip to lend 
diversion to the various sales and purchases. Long Island and Brooklyn Trac- 
tion, especially the former, are still under the weather on account of the continu- 
ance of the strike on their lines, and the bonds of their various consolidated 
lines have weakened a little. In Boston the buying of West End commen con- 
tinues, and the New York traders insist that it is for New York interests who 
are seeking control. Among out-of-town stocks dealt in here, Worcester Trac- 
tion is firm, upon the declaration of a3 per cent. dividend, payable February 
1, while Columbus Street Railway is strong on the showing made by the annual 
report just published. The net income during 1894 was $297,448, a gain over 
1893 of $93,559, and the road,after paying a first dividend of $45,000, bas a surplus 
of $75,800. The floating debt, amounting to $450,834 at the beginning of the year, 
has been entirely paid off. leaving the company free of all floating debt with a 
cash surplus in the treasury. A quarterly dividend of 1 per cent., available Feb- 
rusty 5, has been declared, and the road promisesto pay at least 4 per cent. 
during the vear. 


PHILADELPHIA TRACTION has been conspicuous in the Quaker City trad- 
ing. Thestrength of its quotations is attributed tothe expectation that net 
profits during the coming year, after rental and interest, willjamount to $1,500, - 
000, or 10 per cent. on the present capital stock. This, however, is shortly to be 
increased to $20,000,000, the proceeds of the new $5,000,000 issue to be used for 
trolley improvements. Duquesne Traction(Pittsburgh) is also strong upon a report 
thatthe long expected dividends are at Jength to be begun at the rate, it is stated, 
of $1 per share or 2 per cent. It has been earned,and the money is in the road's 
treasury. 

ELECTRIC TRACTION STOCKS. 








Bid Asked 
Union Ry, Co. (Huckleberry). ...... oe ie we ae a ae 120 130 - 
Brooklyn Traction, post Sobiis: = core 6% & ecbin &nieih dei alata 58 62 
Wee 6 Soe Sk Oe we a pe ae As “on ll 13 
Long Island easton GS ay 406) bg Oe Sa ke ek eee ee 1) 12 
Mochester ERP SOK gal “gnu oto es od oh ss os. 6 ao O48 un 38 
ee! Fao og 6, 6 8h 'S Oe Ok ee 68 se 45 50 
Louisville St. Ry. RGN oF 5 saa’ sal p o ge aan aad oe oa ae 87 88 
” RS Lala a epee at deo SA ah Lae aOR ° 37 39 
I hve og Weta’ p eile be aod Bee ee aed §9 60 
IE I oo) go, 50 6a ak ce be ‘ aa 68 70 
North Shore "Traction a bo) is Sp cg aon cai “a he gl algae os 23 25 
SS iis sn. o's aiaie a) 616 O10 6 alba lee 14% 1644 
le ey BI OEE gg kc cs ccc oc os © ew hla eh 561% 59 
Worcester Traction Te oie cle & a) orate eo Le eee 80 
teens ti 5 obo oe a wk ace e° 14 
sseesepetinns Traction, Philadelphia........... er. 97 
ES ERS a ea ae i maine 86 87 
eats oS og se 6 6 Fo 8b ores 4 46 
po a eee eee eee ¢ 64.80 100 = 
% BONDS, 
Bid. Ashed 
*Union Ry. Ist. mtge 68.......... 0 eee MS a Oke 105 108 
*Westchester Electric Ist. mtge. 5s........... ‘ein Siece 98 101 
Wem ae eee Mw tt tet ee éewde = @ 95 7 
*Columbus St. Ry. Ist5s........... aS 6 ae ae eee 95 7 
Cape SP TOE OR. Ch ce wows escent bee. 95 97 
*Binghamton Railroad Co.5s..... ...ccccecee ° ” 100 
*With accrued interest. 
Electric Construction & Supply Co., com. .... .-.. 15 ™% 10 
ss o a a are 15 ™% 10 
pg ee ee a eee 6 100. 144 2 
*Ex div. 
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Special Correspondence. 


NEW ENGLAND NOTEs. 





Room 91, Hathaway Building, 620 Atlantic Ave., 
BOSTON, January 26, 1895. 
WEIR & COMPANY will open a sales store at 225 Dutton street, Lowell, 
Mass., on [February 1, 1895, and carry a supply of general electrical goods and 
contract for all kinds of electrical work. 


THE BRADBURY-STONE ELECTRIC STORAGE COMPANY, Lowell, Mass., 
has elected as it president, Hon. Joho C. Burke, of the law firm of Marshall, 
Burke & Marshall, 


MR. GEO. HAMILTON POOR, manager of the W. S. Hill Electric Co.. Bos- 
ton, and Miss Jennie Euphrasia Campbell, were united in marriage January 16, 
and have just returned to Boston after a brief wedding trip. Mr. Poor has 
gained for himself universal popularity and hosts of friends throughout the 
electrical fraternity, who will, with us, wish for him and his charming bride 
complete and uninterrupted happiness and prosperity. 


MR, A. W. TOPPAN, formerly with the General Electric Co., as meter ex- 
pert and salesman, is now representing in New England the Thompson and 
Allen Co., of Philadelphia, arc light supplies, and also the Commercial Electric 
Co., of Indianapolis, dynamos aud motors, with office at 65 Sudbury st, Bos- 
ton, Mr. Toppan is a hustler and is well acquainted with the electrical field in 
New England. He will also make a specialty of handling second-hand élec- 
trical apparatus of all kinds. 


THE SIEMENSHALSKE ELECTRIC COMPANY, Chicago, is now represented 
in New England at No. 31 Milk street, by Mr. Henry C. Radford and Mr. Hollis 
C. Spaulding, both of whom are well and favorably known. Mr. Radford was 
for a number of years identified with the Edison company and the General 
Electric Co.. while Mr. Spaulding will be remembered as the first manager of 
the motor départment of the Thomson-Houston Co., with which for a long 
period he was conspicuously connected. 


THE THOMPSON-BROWN ELECTRIC COMPANY, Boston, is introducing a 
new and varied line of street railway appliances and specialties, of which they 
have already an abundance, and still more to come, and allof which are the 
inventions of Mr. Geo. Thompson, president of the company. The specialties 
will undoubtedly attract quick attention and recognition from the trade, com- 
bining as they do extreme cheapness and thorough efficiency, added to which 
the company has taken the agency of the well-known Harthan tower wagon. 
The company is doing an excellent business, and with these new specialties 
occupies an enviable position for pushing and cultivating the trade. 
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MR. H.C. HAWKS, president of the Anchor Electric Company, Bosion, has just 
returned from an extended business trip, visiting agencies of the company, 
establishing new agencies and looking after business generally, which he says 
shows a gradual and continued improvement, the outlook all around in the 
electrical trade arguing a brighter, steady and healthy future. The Anchor 
company is certainly forging ahead rapidly, and every day shows increased 
business. The three large front windows of the salesroom of the company have 
been rendered extremely attractive the past week by a conspicuous display of 
speciulties—veritable ‘‘Hawkeye’’ views of the interior of the establishment. 


PITTSBURGH NOTEs. 


PITTSBURGH. Jan. 26, 1895. 
LAST WEEK was dividend week among the local ¢lectric railroads. The 
West End Passenger Railroad Company declared a semi-annual dividend of 1 
per cent,, the Pittsburgh, Allegheny and Manchester Traction Company 2% per 
cent., the Citizens’ Traction Company a semi-annual dividend of 3 per cent., 
and the Second Avenue Traction Company a dividend of 1 per cent. 


THE STUPENDOUS CONTRACT of moving the Westinghouse electric works 
from their old location on Garrisson alley to the new plant at East Pittsburgh 
is rapidly progressing. A small army of workmen are already employed there. 
The electric railway motor department is now in full operation, and every day 
other departments are being removed from the crowded shops in Pittsburgh. 
About 300 feet of the upper floor of the warehouse has been converted into the 
general offices of the company, where al' the officers and clerks will be located. 
This arrangement will greatly tacilitate the office work, because it will place 
the offices and works in close proximity. The sheet-iron department, the black- 
smith shop, carpenter shop, as well as the drying and dipping departments, are 
now being completed and it is expected that after Feb, 1 the process of removal 
will be conducted more rapidly than heretofore. 


THE WESTINGHOUSE MACHINE COMPANY some time ago purchased ,a 
large tract of land adjoining the site where the vew works of the Westinghouse 
Electric and Manufacturing Company are located, and the machine company is 
now making arrangements for the erection of a new plant. The Westinghouse 
machine works are at present situated on Penn avenue, in this city, and when 
the new plant is completed the company will make a specialty of the manufact_ 
ure of high-class engines for the operation of electric generators. The new 
works will consist of a main building 610 feet in length, and 230 feet wide, in 
addition to which a blacksmith shop and power house will be constructed. The 
site for the new works is at East Pittsburgh on the Pennsylvania Railroad 
about twelve miles from this city. The Westinghouse interests are all gradually 
being concentrated there. With the completion of the machine works, the 
Westinghouse air brake shops, the Westinghouse Electric and Manufacturing 
Company's works, the plant of the Fuel, Gas and Manufacturing Company, all 
companies of which Mr. Westinghouse is president, will be located together. 


THERE HAS BEEN a great deal printed in the local papers, as well as in 
some of the electrical journals, regarding the awarding of the electric light 
contract by the city of Allegheny. This matter has now been hanging fire since 
last August, and to-day it is just as much unsettled as ever. The facts in the 
case are simply these: Allegheny City advertised for bids on an addition to 
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their arc lighting plant, {and when the bids were examined it was found that 
the Westinghouse Electricand Manufacturing Company and the Western Electric 
Company were the lowest bidders, there being a difference of $1,600 between 
them in favor of the Chicago concern. However, when the matter was brought 
before Councils it was found that in the common branch of that body a majority 
of the members were in favor of giving the contract to the Westinghouse Com- 
pany, for the reason that in view of it being a home concern, and also be- 
cause they believe the Westinghouse apparatus to be superior. the local bid 
was cheaper, and they voted in favor of the Westinghouse bid. Select Council, 
on the other hand, looked at the matter differently, and they awarded the con- 
tract to the Western Electric Company. In this manner the affair stood untila 
conference committee was appointed, composed of members of both Councils. 
This committee awarded the contract to the Westinghouse Company, and as far 
as Councils were concerned, the affair was settled. It now remained for the 
Mayor of Allegheny to approve the action of Councils. But, contrary to expec- 
tations, he vetoed the ordinance giving the contract tothe Westinghouse Com- 
pany, and the result is that the matter stands to-day where it was six months 
ago. It bas been an interesting contest so far. The Western Electric Company 
was represented by Mr. Chase, of the New York office, and the Westinghouse 
Company by their various local representatives. 





WESTERN NOTEs. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
936 Monadnock Building, Chicago, 
January 26, 1895. 

THE METROPOLITAN {[ELECTR'C COMPANY recently received a letter 
from a well-pleased customer, in which he stated that for the first time in all 
his experience with supply houses, every article was received in splendid con. 
dition and just as ordered. Considering that the invoice of goods embraced 
nearly everything in the Metropolitan’s catalogue, they naturally feel proud of 
this compliment. 


THE FITZSIMMONS TELEPHONE COMPANY, of Cincinnati, has secured 
the order for telephones in the uew Springfield (O.) exchange, taking it from 
seven competitors. A public exibition was given, the Fitzsimmons winning 
easily. It was a very decided victory. 

THE DEARBORN ELECTRIC COMPANY'S little catalogue is meeting with 
much favor. It is handsomely gotten up, and in such shape that a man cannot 
help wanting to keep it close to him. 


THE CHICAGO BELTING COMPANY seems to be one of the houses that has 


taken special pains to be ready for the expected acttivity in Spring work. It- 


has a fine line of belting for engine room work, and is well equipped to handle it. 


HENRY L. PRATHER has opened an office in the Monadnock Block, where he 
will make Western headquarters for the well-known Cleveland firm of Dorner & 
Dutton, 


MR. FOREE BAIN, an electrical engineer well known in the South and West 
has opened an office in the Mouadnock Building, Chicago, and extends a cordial 
invitation to his friends to call on him. He is making a specialty of designing 
machinery in which electricity is applied to new usesto hasten and cheapen the 
process of manufacture in the industrial arts. He also devotes considerable 
time and is meeting with success as an expert in patent causes. 





General Views. 


NEW . INCORPORATIONS. 





THE GOFFSTOWN ELECTRIC LIGH’ AND POWER COMPANY, of Goffs- 
town, N. H, has been incorporated. 

THE BOUDREAUX DYNAMO BRUSH COMPANY, Chicago, Il., has been 
incorporated with a capital stock of $25,000. 

THE INTERSTATE TELEPHONE COMPANY, Kansas City, Mo.. bas been 
incorporated by C. B. Riley. George McLean and George J. Twiss. 

THE VICKSBURG ELECTRIC LIGHT COMPANY, Vicksburg. Miss., capital 
stock $125,000. has been incorporated by Joseph Hirsh, Chas. KE. Armstrong and 
others. 

THE ST. LOUIS TELEPHONE COMPANY, Clayton, Mo., capital stock $50,000, 
has been incorporated by M. B. Greensfelder, E. W. Warfield, O. H. Benois, 
and others. 

THE DANVILLE TELEPHONE COMPANY, Danville Ill., bas been incor- 
porated by Elliott E. Boudinct, Wm. W. Tobey and John White. The capital 
stock is $25,000. 

THE E. S. KAROLY ELECTRICAL CONSTRUCTION COMPANY, Chicago, 
I]., capital stoc $12,000, has been incorporated by KH. S. Karoly, V. Merriman 
and J. H. Weber. 

THE MISSOURI TELEPHONK MANUFACTURING COMPANY, St. Louis. 
Mo., capital stock $2,000, has been incorporated by Isidor J. Kusel, Russell 
Parker and others, 

THE CARTERSVILLE LIGHT AND POWER COMPANY, Cartersville, Ga., 
capital stock $100,000, has been incorporated by P. W. French, F. P. Symonds, 
W. E. Merrill, and others. 

THE NEWMAN CANNING AND ELECTRIC LIGHT COMPANY, Newman, 
Ill., capifal stock $14,000, has been incorporated by R. Thomas, Joseph Vandine, 
L. E. Root, W. J. G. Pound and J. H. Scotten. 

THE YORK TELEPHONE COMPANY, York, Pa., capital stock $10,000, has 
been incorporated by C. A. Hisenhart and others, for the purpose of construct- 
ing, purchasing. or leasing telephone lines, etc. 

THE BATSDORF CONSTRUCTION COMPANY, St. Louis, Mo., capital stock 
$10,000 to $50,000, has been incorporated by Harry Batsdorf, Helen KE. Batsdorf, 
Julia E. Rood, Thos, S. Rood and Thos. C. Vance. 
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THE SNOQUALMIE FALLS ELECTRIC POWER COMPANY, Snoqualmie. 
Wash , capital stock $2,000.000, has been organized totransmi?t electrical energy 
from the fells of the Snoqualmie River to Seattle and other points. 

THE ASSOCIATED WATER, GAS AND ELECTRIC LIGHT COMPANY, 
Nevada, Mo., capital stock $25,000, has been incorporated by F. J. Tygard, of 
Butler, as president, and C. F, Stratum as secretary and treasurer. 

THE OAKLAND RAILWAY COMPANY, Royal Oak, Mich., capital stock 
$50,000, has been incorporated by George Hendrie and others to construct and 
maintain a street railway between Royal Oak and Detroitand Pontiac. 


THE AMERICAN BUREAU OF ELECTRICAL ENGINEERING INFORMA- 
TION AND EMPLOYMENT, Chicago, IIl.,has been incorporated by Clinton E. 
Woods. Francis KH. Drake and P. Malden, The capital stock is $1 000.000. 

THE SPIRAL WIRE COMPANY, Portland, Me, capital stock $1,000,000, has 
been formed to do electric lighting, and to supply electric power. Wm. C. 
Burnham, Jas. W. Briggs and Gorham Gray, Boston, Mass., are the promoters. 


THE ELECTRIZED-AIR MEDICAL COMPANY, Milwaukee, Wis., capital 
stock $50,000, has been incorporated by E. J. Harrison, H. O. Brown and EK. D. 
Valentine, all of Milwaukee, to manufacture and sell Dr. Harrison's invention 
of electrizing air. 


THE RAWSON ELECTRIC COMPANY, Elyria, O., capital stock $50,000, has 
been incorporated to purchase, manufacture and sell telephones, electrical sup- 
plies; construct telephone lines, etc. H.C. McKinley, J. B. Coffinberry and T. 
M. Brush are the organizers. 

THE NANTUCKET ELECTRIC COMPANY. Nantucket, Mass.. capital 
stock $20,000, has been incorporated to generate and supply electricity for light, 
heat and power, Fred. H. Porter, president; John R. Bacon, treasurer, and 
W. A. Clark, Jr., are the promoters. 

THE LINDNER AND REMIG MANUFACTURING COMPANY. New York, 
has been incorporated by Ernst Lindner. New York; Theo. H. Mulch, Mt. Ver- 
non, and Philip W. Remig. Brooklyn, N. Y., to manufacture gas. electric, 
water.steam and other fittings and fixtures. 

THE TRI-STATE TELEPHONE AND TELEGRAPH COMPANY, Cincinnati. 
O. capital stock $250,000, has been incorporated by M. S. Forbus, Chas, W. 
Baker and others, for the purpose of operating a telepbone and telegraph busi- 
ness in the States of Ohio, Indiana end Ken!ucky. 

THE MOUNTAIN STREAM WATER COMPANY, San Diego, Cal., capital 
stock $30,000,000. has been formed to deal in water and water rights, operate 
water works, and operate electric light and power plants. J. M. Howells, Chi- 
cago. 1I].; John D. Works, Lewis R, Works, San Diego, Cal., are interested. 


THE WELLSTON AND JACKSON BELT RAILWAY COMPANY. Wellston, 
O., capital stock $500,000, has been formed to construct and operate or acquire a 
railroad to be operated by steam, electric, or other motive power. Harvey Wells, 
J. C. Clutts, Chas. L. Currier, A. D. Lutz and F. H. Alfred are the promoters. 


TELEGRAPH AND TELEPHONE. 


BLACK ROCK, ARK.—Address the Mayor concerning the establishment of a 
telephone system. 

LUMBERTON, MISS.—A company has been organized to construct a telenkone 
line to McComb City. 

PETERSBURG, VA.—Address W. M. Habliston for information regarding the 
proposed telephone system. 

DE SOTO, MO.—W. H. H. Thomas and others will establish a telephone ex- 
change. The capital stock is $2,000. 


WAUSAW, WIS.—Wausaw Dusiness men are making an effort to establish a 
telephone system in that city to connect it with neighboring towns. 





ELEcTric LIGHT AND POWER. 


WELLS, MINN., is considering proposals for a municipal plant. 

NEWBERG, ORE.—Au electric light plant will probably be established. 

SWEET SPRINGS, MO.., is making an effort to establish an electric light 
plant. 

DANSVILLE. N. Y.—The electric light plant bas been sold for $8,000 to Chas. 
H. Rowe. 

BILOXI, MISS.—The Biloxi Electric Light Plant has declared 
10 per cent. 

BIRMINGHAM, ALA.—It is reported that a $200,000 electric light plant is to 
be established. 

ORLANDO, FLA.—An effort is being made to secure a franchise for an elec. 
tric lighting plant. 

LEWISTON, ME.—Address the 
electric light plant. 

TOPEKA, KANS.—Address the City Clerk regarding the establishment of an 
electric light plant 

LENOIR CITY, TENN.—The Lenoir City Car Works has let the contract for 
its electric light plant. 


a dividend of 


Mayor concerning the establishment of an 


TROY, ALA.—Address the Mayor concerning the improvement of its electric 
light and water works. 

DALLAS, TEX.—C. Warfieid and others are endeavoring to secure a franchise 
for an electric light plant. 

MONTREAL.—There is a prospect of the Montreal Street Railway building a 
belt line to Universiiy street. 

NEWMAN, GA.—Address the Mayor concerning the purchase of the Newman 
Light and Power Company's electric light plant. 

NORTH TORONTO.—The Town Counci) is applying to the legislature for 
power to purchase the Metropolitan Street Railway. 
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LANCASTER, PA.--A company is being organized witha capital stock ot 
$5,000, to establish an electric light and power plant. 

CLEVELAND, TENN.—Address the Mayor regarding the issuance of $40,000 
of bonds for an electric light plant and water works. 

ROCK RAPIDS, IOWA.—It is rumored at Rock Rapids that Joel W. Hopkins, 
of Cranville, Ill., will build an electric light plant here. 

BALTIMORE, MD.—The Mt. Washington Electric Light and Power Company 
has purchased a site for its proposed electric light plant. 


HOWARD CITY, MICH.—The Council has appointed a committee to investi” 
gate the advisability of purchasing the electric light plant. 

IVANHOE, VA.—The Blue River Mineral Company is in the market for an 
electric dynamo for eight arc lights, with all necessary fittings. 

CLEVELAND, TENN.—The city contemplates holding an election to vote on 
the question of issuing bends on electric light plant. Address the Mayor. 


THE ELEcTRIC RAILWAY. 


KENT, O.—An electric railway is to be built. 

SAVANNAH, GA.—The Electric Railway Company has appointed a temporary 
receiver. 

ELYRIA, O—The sum of $35,000 bas been ‘subscribed for an electric railway 
between Elyria and Oberlin. 

FREDERICKTON, MD.—Ap electric railway is proposed from Frederickton 
to Middletown, Md, 

WALFORD, ONT.—An electric railway 
Address Dr. J. A. McLeay. 


GREENSBURG, PA.—The Ligonier Valley Railroad Company will substitute 
electricity for steam on its road. 


will be constructed in the spring. 


CLEVELAND, O.—The Cuyahoga Suburban Railway Company has increased 
its capital stock from $10 000 to $50,000. 

VENICE, ILL.—Work on the construction of a new street railway to Madison 
and East St. Louis is about to be begun. 

ArEX. N. Y.—The construction of an electric railroad from Apex to Cannons- 
ville, Delaware County, will soon be commenced. 

PITTSBURGH, PA.—An electric railway is to be built from Pittsburgh to 
Washington, Pa., through the Chartiers Valley. 

SIOUX CITY, IA.—The South Sioux City and Covington Street Railway will 
extend their lines and substitute electricity as a motive power. 

WILMERDING. PA.—The Wilmerding Electric Railway has secured the right 
of way for an electric road to Moss Side, and work is to begin at once.. 

NEW LONDON, CONN.—A company is being formed with a capital stock of 
$200,000 to construct an electric road between New London and Norwich. 

INDIANAPOLIS. IND.—The county commissioners have granted a franchise 
to the Indianapolis, Franklin and Greenwood Electric Railway Company. 

VICKSBURG, MISS.—The Interstate Transportation Company will build a 
trolley electric line from its gravel pits near Vicksburg to the Mississippi River. 

HILTON, N. J.—The citizens of Hilton 
franchises on Springfield avenue. 
been invited. 

ROCKY HILL, N. J.—Montgomery towuship and 
granted a franchise to the New 
an electric road. 

BETHLEHEM, PA.—It is said that the scheme for the erection of the Bethle- 
hem-Nazareth electric railway is being worked secretly, and by spring time all 
the stock will be taken. 

HELENA, MONT.-The Helena Rapid Transit Line has been consolidated 
with the Helena Electric Railway Company and is now known as the Helena 
Power and Light Company. 


will meet to discuss electric railway 
The South Orange Township Committee has 


Rocky Hill borough have 
York and Philadelphia Traction Company for 


WEEHAWKEN, N. J.—A proposition is on foot to tunnel the Palisades, so as 
to establish a direct communication by electric cars between North Hudson and 
the West Shore ferry at Weehawken. 


GETTYSBURG, PA.—The Gettysburg Electric Railway, Light, Power and 
Heating Company has been sold to J. L. Murphy, of Chicago, and John Con- 
nelly, of Philadelphia, for. it is stated, $250,000. 


WESTCHESTER, PA.—S. M. Patterson, of the Pennsylvania Traction Com- 
pany, proposes to take out a charter, in the near future, for a proposed electric 
railway from Westchester to Unionville and Kennett Square. 


WALTHAM, MASS.—At a recent meeting of the Board of Aldermen a right 
was granted to the Newton Street Railway Company to extend its system ou, 
through Crescent Park to Forest Grove. Operations have just begun. 


SPRINGFIELD, MO.—The Metropolitan Electric Railway Company has in- 
stalled a power generator and metallic circuit for motors, the underwriters no 
longer permitting the supply of power to stationary motors fromthe trolley 
circuit. 

NORTHPORT, L, I., N. Y.—The citizens of this place are agitating the ques- 
tion of organizing a company to operate a trolley rcad to the statious of the 
L. I. R. R., with the idea in view of eventually extending the road across Long 
Island 

ST. GEORGE, S. L., N.Y.—It is reported that the Staten Island Rapid Transit 
Company intends to extend its system through the interior of theisland. Ap- 
plication is to be made for permission to change its motive power from steam 
to electricity. , 

BLOOMFIELD, N. J.—The receiver of the Suburban Traction Company has 
announced that estimates will be immediately obtained and contracts made for 
the change of the line of the road through East Orange and Bloomfield to the 
trolley system. 


GENEVA,'N. Y.—The Fall Brook Railway Company has refused to allow the 
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Geneva and Waterloo Electric line to cross its tracks; but for this objection 
cars could run between Geneva and Waterloo, as the poles and trolley wires 
have been installed. . 


ROCKFORD ILL.— An electric railway from Harvard to Delavan, Wis., by 
way of Walworth, Fontana and,Genevs Lake, is contemplated by Chicago end 
Minneapolis capitalists. This road will connect with the Chicago. Milwaukee 
and St. Paul at Delavan. 


WESTCHESTER, PA.—S. M. Paterson, of the Pennsylvania Traction Com- 
pany, proposes to take out a charter in the near future for a proposed electric 
railway from Westchester to Unionville, thence to Kennett Square, Toughkena- 
mon, Avondale, West Grove and Oxford. 


PORTLAND, O,—The proprietors of the electric railway to Portland propose 
building the line through New Middletown and Petersburg to Enon Valley, 
Henry W. David and Zeb Currey, of Youngstown; Robt. Hilands, of Cleveland, 
and Surveyor Jones represent the company. 


CHICAGO, ILL.—The General Electric Railway has been incorporated ‘with a 
capital stock of $5,000,000. The company proposes to build and operate an ex- 
tensive electric railway system, employing a new and improved underground 
trolley system recently invented by Henry Brandenburg. 


PORTLAND, ME.—Jacob A. Winslow. A. R. Small, A. D. Boyd. and F. C. 
Boyd, with thei: associates, have formed the Portland Electric Railway Com- 
pany, with authority to operate a road. beginning at the intersection of Cross 
and Free streets in Portland, and running to the town of Cape Elizabeth. 


CHESTER, PA.—The directors of the Media, Middleton and Aston Trolley 
Company paid to the Chester City Council and the Supervisors of Chester County 
$4,100 fora right of way through thetwo places. It is the intention of the 
directors to award the contract for the construction of the road in the near 
future. 

GREENFIELD. MASS.—A syndicate of capitalists in the eastern part of the 
State, headed by H. T. Prince. of Leominster, proposes building an electric 
road from Greenfield to Turner's Falls, via Cheapside and Montague City, at an 
estimated cost of $50,000. The resident directors are F. A. Pond, F. P. Lowe, E. 
A. Hall and N. S. Cutler. 

HACKENSACK, N. J.—The National Trolley Company has been organized 
with a capital of $50,000. Ex-Assemblyman Delos Culver, of Jersey City, is the 
president. The company will operate under the charter of the New Jersey and 
New York Bridge Company, and will establish electric roads between Fort Lee, 
Englewood and Hackensack. 

FONDA, N. Y.—R. T. McKeever, superintendent of the Fonda, Johnstown and 
Gloversville Railroad, and Deputy State Treasurer J. Ledloe Hees, of Fonda, 
have purchased three horse railroads which connect the villages of Herkimer, 
Mohawk, Ilion and Frankfort, in Herkimer County. The roads will be consoli- 
dated and operated by electricity. 

PORT BYRON, N. Y.—The people are looking forward with high hopes to the 
construction and equipment of an electric railroad between this place and the 
city of Auburn the coming season. It is understood that the rights of way have 
already been secured or surely will be in the near future, and that the neces- 
sary capital is backing the enterprise. 


WINDHAM. N. H.—Mr. Barker, of Windham, is to introduce a bill in the New 
Hampshire Legislature to incorporate the Merrimac Valley and St. Lawrence 
Railway. This bill contemplates the construction of an electric railroad from the 
State line, connecting with the Lowell, Lawrence and Haverhill system, through 
Nashua, Manchester, and on up the Merrimac Valley. 


WASHINGTON, D. C.—Mr. Turpin, of Alabama, has introduced a bill in the 
House to incorporate the Washington and Brighton Railway Company. The in- 
corporators aie Horatio Browning, Clarence F. Norment, Levi Woodbury, Wm. 
B. Webb, F. P. May and R. F. Baker. The company proposes to operate an 
electric railway between Washington and Chesapeake Bay. 


EAST ORANGE, N. J.—At a meeting of the East Orange Township Committee 
Mr. Watson Whittlesey, receiver of the Suburban Traction Company, was 
present, and stated that he had received word that day from the Chancellor, 
permitting him to expend $14,000 in equipping the company’s line through East 
Orange with electricity. The work is to be commenced’at once. 


PHILADELPHIA, PA.—The Board of Directors of the Philadelphia, Castle 
Rock and West Chester Railway Comparry will probably begin work on the new 
trolley road on the Philadelphia pike this spring. Their plan is to build a 
trolley road from Sixty-third street to Castle Rock, and ground has already been 
purchased near Llanerch station for the erection of a power house. 


ATLANTIC CITY.—At a meeting of the stockholders of the Brigantine Transit 
Company, the old board of officers were re-elected, and it was decided to double 
track the line, which operates from the Atlantic City inlet to the upper end of 
Brigantine Beach. This isthe road which follows the contour of the beach, 
near the ocean, and which has so frequently been damaged by high tides. 

MERRIMACK, N. H.—A bill to incorporate the Merrimack Valley and St. 
Lawrence electric road has been presented to the New Hampshire Legislature 
by Representative Wilcomb, of Chester. The incorporators are Thos. Sanders, 
Chas. Corliss, E. B. Fuller and others. The road is the scheme of Chas. Corliss 
of Haverhill, and will pass through Salem, Windham Hudson and Nashua. ; 


BROAD LAKE, PA.—A large meeting of taxpayers of Whitpain township, 
Montgomery County, was held for the purpose of considering the advisability 
of allowing the Ambler Electric Company tolay tracks along the Upper Dublin 
Turnpike, from Conshohocken to Ambler. After a thorough discussion the 
meeting favored the trolley, the only opposition relating to the route proposed. 


NYACK, N. Y.—It is rumored that a new telephone company known as the 
Rockland County Telephone Company has been organized by a number of well- 
known citizens for the purpose of giving this county complete telephonic com- 
munication, It is said the certificate of incorporation has already been filed with 
the Secretary of State at Albany. Nyack, Haverstraw, Suffern, Hillburn, 
Sloatsburgh, Spring Valley and other places are to be conuected. 

CLEVELAND. O.—It is reported that Congressman T. L. Johnson and his 
brother, Albert Johnson, are to retire from the board of directors of the Cleve- 
yand Electric Street Railway Company, which, with the Cleveland City Cable 
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Company, now controls every street car line in the city. It is believed that if 
the Johnsons retire the cable and electric companies will consolidate. This 
would result in a deal of about $20,000,000, and effect a street-car monopoly in 
Cleveland. 


NEW BRIGHTON, S. I., N. Y.—The Staten Island Terminal Electric Com- 
pany will build a surface railway for a distance of about three miles from the 
ferry landing at St. George, and form a loop with such spurs and branches as 
may be necessary, which loop shall terminate in the village of New Brighton. 
The capital is $50,000, and the directors are H. Bergholtz, De F. Van Vleet, F. 
C. Cornell, D. Thomson, and others, of Ithaca; F. Leuchter, Port Richmond, 
S. I., and Grant Crabtree, New Brighton, S. I. 


DOYLESTOWN, PA.—A mass meeting of taxpayers was held in the Blue Bell 
Hotel, at Ambler, to protest against the granting of a trolley franchise over the 
Upper Dublin and Blue Bell turnpike, as requested by the Norristown and 
Ambler Electric Railway. The trolley people havé secured the franchise of sev- 
eral streets in Ambler borough, and desire to build a connecting link to Har- 
monville, etc. The refusal of the supervisors to grant the right to build on the 
turnpike probably will cause an indefinite postponement of the line. 

NEWTON, MASS.—The Newton Street Railway Company is anxious to obtain 
a location for a single track road from its present line on Washington street, 
Newton. to Watertown, thence to Bemis, and through various streets to connect 
with the line now operated by the company between Watertown and Waltham. 
It is understood that there is practically no opposition to the plan, and that it 
will be very gene1ally favored at the hearing to be given by the Newton Board 
of Aldermen on February 18th. 


KUTZTOWN, PA.—W. A. Heller and A. E. Swartz, representing the new 
Traction Company of Allentown, which is to conect that city with Kutztown by 
means of an electric road, has made application to the borough County of Kutz- 
town for permission to lay tracks on the streets of that town, The entire right 
of way from Allentown to Kutztown has been secured. A car and power house 
will be erected in Kutztown, and it is also proposed to furnish the borough with 
electric lights. 

DETROIT. MICH.—The Detroit Street Railway is having plans prepared 
under the direction of J. F. Randall, its electrical and mechanical engineer, for 
a power house and three large car barns. Fo1 the pcwer house it will purchase 
direct-coupled generators and cross-compound Corliss engines. There will be 
four engines of 750 horse-power each, and two of 250 horse-power each. It s 
estimated that this will furnish double the power required for the entire sys- 
tem. For further partiulars address the engineer or H. A. Everett, general 
manager Detroit Railway Company, Detroit, Mich. 

PALMYRA, N. Y.—The completion of the Palmyra electric light plant has 
been delayed by a farmer who owned both sides of the road and who refused to 
allow poles to be set on his property. As a consequence Senator John Raines 
has introduced a bill in the legislature providing that electric light and power 
companies may acquire land by condemnation proceedings if the price of land 
cannot be agreed upon by the owner and the corporation which proposes to 
purchase. If this bill goes through the railway company will operate with 
current brought frcm Littleville to Palmyra, a distance of five miles. 


SPRINGFIELD, MO.—L. C. Hatler, of Bolivar. Mo. has organized a company 
for the purpose of building a telephone line between Springfield and Bolivar. 
This would give Springfield telephone connection with Bolivar. Fairplay. 
Humansville, Hermitage. Pittsburgh, Urbana. Buffalo and Conway. Mo., as there 
is bcing constructed a line from Bolivar to Fairplay and Humansville, which will 
connect with a line in operation from Humansville, via Hermitage. Pittsburgh, 
Urbana to Buffalo, in Dallas County, and Conway in Laclede County, and it is 
only a question of a very sbort time when there will be a connecting line with 
Lebanon, which will give communication with all north Missouri. 


NEW GERMANTOWN, N. J.—The stockholders of the Rockaway Valley Rail- 
way have elected as directors J. N. Pidcock, W. N. Sutton. J. E. Melick, W. 
Amiz, H. M. Lovenign and others. The railroad extends from Whitehouse to 
the top of the hill near Peapack, and before the extensions were made to Mend- 
ham and Morristown its expenses exceeded its receipts by about $10.000 a year. 
The branch of the road running to Peapack may be abandoned. The company 
has under consideration the project of building a newline to Somerville, to con- 
nect with the Central at that place, and extend two miles further to South 
Somerville. Surveys have already been made and construction will probably 
begin at an earlv day. 

ELKHART, IND.—The Indiana Electric Railway Company, which recently, 
purchased the Elkhart Electric road and the tracks and franchises of the Indi- 
ana Electric Power Company, is now rebuilding the old Elkhart road, and as 
soon as spring opens will commence on the interurban Jine between Elkhart 
and Goshen; 60-pound T rails are being used. The road will be about 25 miles 
long, and one of the best in the West; it has about three miles of track now 
ready, and will be completed by July 1. It will be operated by steam and water. 
W. W. Hatch has the contract for both track and overhead work. The New 
Castle Car Company, of New Castle, Pa., is furnishing the cars, and the steel 
is being supplied by the Illinois Steel Company, and the overhead material by 


the Ohio Brass Company. 


MISCELLANEOUS NOTEs.- 


THE BROOKLYN ELECTRICAL SOCIETY will give a smoking concert at 315 
Washington street, Brooklyn, on Thursday evening, January 31, beginning at 8 
p.m. This society is composed of over 100 young men interested in various 
branches of the electrical trade and includes also a number of steam engineers, 
who are anxious to acquire a knowledge of electricity. The object of the enter- 
tainment is to provide suitable headquarters, with a library and laboratory that 
can be available night and day to members. 


MR. A. H. BAUER, chief electrician of the Pullman Company, died in New 
York on the 15th inst.. and was buried in Baltimore two days later. Mr. Bauer 
for a number of years was in the telegraph service of several different com- 
panies, and from 1882 to 1888 was engaged in the storage battery business, with 
the Electric Storage Battery Company of Baltimore and the Electrical Accumu- 
lator Company of New York. In the latter year he was appointed electrician of 
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the Pullman Company, a position which he occupied at the time of his death. 
Mr. Bauer was well known in electrical circles, where his untimely death will 
be much regretted. 


THE BUFFALO NIAGARA FALLS POWER GRANT.—The Buffalo Electrical 
Society has received the following invitation to act in conjunction with the Buffalo 
Street Committee and Committee of Councilmen: ‘‘Your association is herewith 
earnestly requested to act in conjunction with the Street Committee and the 
Committee of Councilmen in regard to the petition of the Niagara Falls Power 
Company for a grant to bring their power into this city. As this question is of 
extraordin ‘ry importance and proportions I shall feel obliged to you to appoint 
an advisory committee from your association to act with the committee having 
this subject under consideration and to secure a speedy solution thereof for the 
best interests of the city at large. The next meeting has been set down to the 
24th inst., at Chamber of the Board of Councilmen at 2:30 p. m.*’ President 
Frank C. Perkins appointed the Executive Committee of the society to act in 
this capacity, and a meeting of the committee was held to consider the invita- 
tion, which was accepted, and the Society will assist the Street Committee in 
every way possible. 





Trade and Industrial Notes 


THE LEWIS & FOWLER MANUFACTURING COMPANY, of Brooklvn,went 
into the bands of a receiver on January 9, 1895. 


THE PERKINS ELECTRIC SWITCH MANUFACTURING COMPANY. Hart- 
ford, Conn., reports that it is very much overrun with work and has commenced 
running nights in its machine shop in order to catch up with its orders. 


THE PITTSBURGH WHITE METAL COMPANY, 1.739 Liberty street, Pitts- 
burgh, Pa., makes nine grades of anti-friction metai, and has been engaged in 
the manufacture of this material for ten years. The metalsare not given fancy 
names, but graded according to their quality and corresponding prices charged. 


PIEPER BROTHERS. San Jose, Cal., have issued a neat catalogue containing 
descriptions and illustrations of the Pieper electric dental engine and motor. 
These apparatus are the result of many years’ experience and give evidence of 
skillful design. 

CHAS. A. SCHJEREN & COMPANY, 45 Ferry street. New York, have issued 
a 72-page pamphlet devoted entirely to the subject of belts. Much information 
relating to belt leather and the manufacture of belts is given that will interest 
users of belts. 





J. E. HAM, general agent for Kerite wires and cables, reports having con- 
tracts for over one hundred and fifty miles of telephone cables of standard 
Kerite construction. One order covers an amount of cable only exceeded by the 
order of the N. Y. C. & H. R. R., which was for 300 miles of Kerite cable. 


L. F JORDAN, Portland. Me., has issued a sheet containing illustrations of 
the various forms of the Jordan mast arm. Among the clairis made are tkat 
this mast arm is simple in construction, durable, neat, with a greater range of 
position, and enabling more lamps to be trimmed in a given time than any 
other arm on the market. 


THE PRENTISS TOOL AND SUPPLY COMPANY reports that it has on hand 
at its salesrooms, 115 Liberty street, New York City, a number of rare bargains 
in second hand metal working machinery, all first-class, high-grade tools» 
many of which have neve1 been used. All of them are as complete as when they 
left the factory, and many have chucks, tools and special attachments. 


THE FOSTER ENGINEERING COMPANY, of Newark, N.. J.. has just re, 
ceived an order from the Anheuser-Busch Brewing Association of St. Louis, for 
two of the largest reducing valves it hasever made, They are of the new ‘Class 
W’’ construction, 18 inches and 14 inches in size, respectively. There are few, 
if any, pressure regulators of equal size in any service. 

THE PHILLIPS ELECTRIC MOTOR COMPANY, Paterson, N. J.. calls ows 
attention tothe fact that in mentioning its orgaization in our last issue, the 
company was erroneously styled the ‘‘Phillips Electric Water Company.” The 
principa) business of the company will be the manufacture of single phase 
alternating current motors. 


THE BERLIN IRON BRIDGE COMPANY, of East Berlin, Conn.. has closed 
its purchasing agent's office in Philadelphia, and hereafter all purchases will 
be male from the office of the company at East Berlin, Conn. Mr. W. E. 
Stearns, who lately occupied the position of purchasing agent, has severed his 
connection with the company and accepted an important position with the Penn- 
sylvania Steel Company 


HUGO REISINGER, 38 Beaver St., New York, has issued a circular stating 
that as it has cometo his knowledge that inferior qualites cf are lamp carbons 
are continually being offered and sold to the trade under the spurious denomin- 
ation of *‘Electra’’ carbons, he calls special attention to the word *'Electra’’ 
having been duly registered by him as a trademark for his high grade direct 
and altervating current carbons. 


THE STOREY MOTOR AND TOOL COMPANY, manufacturers of the Storey 
motor and dynamo, whose headquarters has heretofore been located in New 
York City, announces that hereafter its main office will be at the factory in 
Philadelphia, corner of York street and Sedgeley avenue. A New York office 
will, however, be maintained at 120 Liberty St.. with Mr. N. M. Garland in 
charge. 


THE ONONDAGA DYNAMO COMPANY. Syracuse, N. Y., has recently com- 
pleted an 82-kw generator for the Westminster Coal Company, Wilkesbarre, Pa., 
where it will be used to operate a mine locomotive and a drilling apparatus at 
that company’s mines. The machine was recently started up at the Onondaga 
Works in the presence of a number of electricians, without a hitch of any kind 
being encountered. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, reports itself very well 
pleased with the recent convention of the Northwestern Electrical Associa- 
tion, held at Milwaukee, and claims to have received some substantial returns 
in the way of orders, and meeting new trade which gives promise of future 
business. It feels very much Jike refuting the statement which is so often 
made that convention meetings are monopolized by the supply men, at least so 
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far as it_refers to the Northwestern meetings, as it certainly has not beld true 
of any of the meetings at which they have been present. 


THE NICHOLSON FILE COMPANY, Providence, R. I.. bas issued a hand- 
somely cloth bound and profusely illustrated catalogue of ite manufactures of 
files. tasps and special tools used in connection with these. The pages are 11 
by 14 inches in size and the fine quality of paper used brings out admirably the 
well-executed and handsome cuts. Many of the pages containing cuts of tools 
are relieved hy colored views at the bottom or corner showing among other 
matters of interest the various factory operations of manufacturing files, etc.. 
and also the various buildings and offices of the company. 

THE CENTRAL MANUFACTURING COMPANY, of Chattanooga, Tenn. is 
meeting with much success in its sales of pole line material and electrical 
moldings. The company manufactures yellow pine cross arms and insulator 
pins and brackets of split live white oak timber. It also makes genuine black 
locust pins and electrical moldings. and claims that its goods are equal to any 
in the market. Government tests made of its yellow pine cross arms showed a 
tensile. cross breaking modulus and breaking load of 21,300, 13.300 and 5,060 Ibs.. 
respectively, as against 10,700, 6,620 and 3,820 Ibs., respectively, with cross arms 
made of white Northern pine. 


THE GERSON ELECTRICAL COMPANY. 809 Sansom St., Philadelphia, was 
incorporated January 7. for the purpose of manufacturing electrical specialties. 
The company is capitalized at $50,000 fully paid, of which $5,950 has been 
subscribed to. and $5,500 has been paid in cash, the latter being over 10 per 
cent. of the capitalization, and on January 24 purchased the partnership of 
Louis Jay Gerson and Charles Heritage, doing business under the name of the 
Gerson Electrical Company, office situated at 809 Sansom St. In purchas- 
ing this concern, the corporation has assumed all assets and liabilities of the 
partnership mentioned. 

THE SPERRY ELECTRIC RAILWAY COMPANY, of Cleveland, has re- 
ceived the following letter from W. B. Brennan, superintendent of the Chicago 
General Electric Railway Company: ‘Your electric brake which is attached 
to our new cars with new style Sperry controller is creating a ‘furore in the 
electric railway world in Chicago. There isn’t a day but what I have men con- 
nected with the electric railways here to examine your brake. I had a repre- 
sentative of the St. Paul and Minneapolis Street Railway Company here yester- 
day, and he was very anxious to learn what the cost of the brake would be 
and also how he could replace some of their old Sprague No. 6 motors with 
Sperry whaleback and electric brake.*’ 


E, P. ROBERTS & CO, AND H. W. WOODWARD, Cleveland, O., announce 
that they have made arrangements through which they may be of much assist- 
ance to inteuding exhibitors during the coming Electric Light Convention in 
that city. Space has been engaged in the Hollenden Hotel, and exhihits from 
firms will be received, exhibited and returned, without requiring the presence 
of any representative of the firm. Competent attendants will be present to dis- 
tribute circulars for each exhibit, take addresses, etc. In addition a souvenir 
directory and street railway guide and map will be published, descriptive of 
Cleveland and its electrical interests, in which advertising space will be reserved 
for business announcements. 


THE STANDARD UNDERGROUND CABLE COMPANY, PITTSBURGH. PA., 
held itsannual meeting on Tuesday, Tanuary 22, 1895, and the old Board of Direc- 
tors was re-elected as follows: George Westinghouse, Jr., Mark W. Watson, J. W. 
Dalzell, James H. Willock, John 8. Jackson, George B. Hill, John Moorhead. Jr., 
Robert Pitcairn, Joseph W. Marsh. The gross business for the year 1894 was $963. - 
464, which is an excess of $101,551 over the business for the year 1893. Out of the 
net profits for the year, tour quarterly dividends of 1% per cent. each have been 
paid, or $60.000 in all. The capital stock is $1,000,000, fully paid up, with a sur- 
plus of $531,000. The company has practically no debts, except for current pur- 
chases for the months of December and January. The prospects for the year 1895 
are very good, the unfilied orders carried over from last year amounted to $58. 000, 
in addition to which the third annual contract with the Philadelphia Traction 
Company for lead covered underground feeders has just been secured, besides 
an annual contract with an electric light and power company for electric light 
cables, which two contracts give promise of at least $250,000 worth of business 
during the year. The Philadelphia Traction Company has bought from the 
Standard Underground Cable Company about $700.000 worth of feeder cables 
(principally underground, but also some overhead) in the last three years. Dur- 
ing the past year, the company has furnished many underground feeders for 
street railways, and had at one time four separate large contracts under con- 
struction simultaneously: two in Philadelphia, one in Boston. and one in 
Rochester, New York. It has in its employ a large force of experts and well 
organized gangs of trained workmen, experienced inand familiar with all classes 
of underground and overhead cable work. whether for telephone, telegraph, 
electric light or street railway service. In order to relieve the crowded condition 
of the factories, the company erected, during the past year, a two-story and 
basement building adjacent to its former factories at the corner of Sixteenth 
street, and this building will be ready for occupancy in a few weeks. The com- 
pany also expects to erect, early’ this spring, a large four-story and basement 
building on the site of one of its present factory buildings, and when this is 
completed it will have an extensive and conveniently arranged plant, with suf- 
cient capacity to keep up with any demands that may be made upon it for a 
good many years. 


Business WMWotices 


WOVEN WIRE BRUSHES. —The Belknap Motor Company, of Portland, Me., 
are the patentees and manufacturers of the best woven wire commutator brush 
on the market. 

BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never requires attention. 
Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 

VALUABLE TELEPHONE PATENTS.—(United States and foreign.) Abso- 
lutely controls use of telephone systems for interior purposes. Will lease, sell, 


or form company to operate same, Address F., Post Office Box 1.546, Philedel- 
phia, Pa. 
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Slustrated Record of Electrical Patents. 


UNITED STATES PATENTS ISSUED JANUARY 22, 1895, 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York, ] 
532,760, INCANDESCENT LAMP; M. H. Branin, J,ynn. Mass. App. filed April 
1, 1893. The method of sealing in the lead wires of a lamp which consists in 
flanging a piece of tubing, sealing the wires into the unflanged end thereof. 
sealing the end of the flange to the neck of the lamp bulb, and drawing the 
tube toward the lamp base. 








No. 532,782. —MAGNETIC BRUSH HOLDER. 


532,769. CALL GENERATOR CONNECTION; PF. B. Cook, Chicago, Ill. App. 
filed November 27, 1894. This comprises a main generator normally con- 
uected with a circuit, a normally quiescent auxiliary generator; and means 
actuated by the operation of the auxiliary generator for automatically dis- 
connecting the main generator from its circuit and for connecting itself in 
place thereof. 


532,795. ARMATURE FOR DYNAMO ELECTRIC MACHINES OR MOTORS: 
H. Lemp. Lynn, Mass. App. filed March 29, 1890. A sheet iron disc pro- 
vided with one or more perforations within the circumference of the arma- 
ture windings, and one or more slots connected with the perforations and 
extending outward to the edge of the disc. 


532,79. ELECTRICAL CONDUCTOR; E. D. Lewis, Savona, N.Y. App. filed 
June 16, 1894. An electrical conductor, oblong in cross section and grooved 
in one side to receive a contact wheel. : 


532,782. MAGNETIC BRUSH HOLDER; J. C. Henry, Westfield, N. J. App. 
filed December 11, 1894. The combination of a current-collecting device 
comprising a moving and a stationary part, and electromagnetic means 
adapted to cause the two parts to engage with pressure proportioned to the 
transmitted current. 


5532,789. ELECTRIC FAN MOTOR; J. L. Ketcher, New York, N. ¥Y. App. 
filed April 26, 1894. This comprises a tubular neck or stem, a motor pro- 
vided with a pivot stem to enter the neck and anti-friction rollers arranged 
between shoulders of the pivot stem whereby it is relieved of undue fricticn 
and retained in place. 


532,812. TROLLEY WHEEL; B. O. Paine, Millbury, Mass. App. filed June 11, 
18%. A rotatable trolley wheel mounted to have lateral swivelling action in 
combination with a backwardly and forwardly swinging axle-bar horizon- 
tally journaled in the trolley pole head or fork. 


532,814. ELECTRIC SAFETY DEVICE; C. T. Penton, C. C. Gartland and P, J. 
Casserly, Buffalo, N. Y. App. filed February 2, 18%. This consists of an 
auxiliary broken circuit secured to the field of a dynamo or motor at one 
end and to the frame at its other end, the break in the circuit being provided 
with carbon points which may be adjusted to and from each other so as to 
regulate the resistance of the auxiliary circuit and also cause’the current to 
are when passing from one carbon point to the other. 
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2,789 —ELEcCTRIC FAN Moron. 


532,821. MACHINE FOR WINDING ARMATURE COILS; J. Riddell, Schenec- 
tady, N.Y. App. filed October, 19, 1894. The combination of a frame, a gear 
wheel rotating in the frame and carrying a cam, a rack reciprocated by the 
cam form, carrying plates rotating 1m the frame, and gearing interposed 
between the rack and the form carrying plates; whereby the reciprocation 
of the rack by the cam gives a simultaneous rotary reciprocation toall of the 
form carrying plates. 

532 826. GALVANIC BATTERY; C. B. Schoenmehl, Waterbury. Conn. App. 
filed November 14, 1893. The combination with an insulated top, an annular 








recess therein. a series of openings extending through the under side of the 
top into the recesses, carbons arranged within the openings with their end 
in the recesses, and metal within the recesses surrounding the ends of the 
carbons whereby they are retained and the metal connections between the 
carbons secured. 


§32,838. ELECTRIC WELDING APPARATUS; E. Thomson, Lynn, Mass. 
App. filed August 13, 1889. This consists in constructing a number of clamps 
in series, and an arrangement of switches whereby the clamps may all be 
used together or independently of each other, while they are, however, sup- 
plied with current from the same source. 


£32,839. ELECTRIC METER; E. Thomson, Swampscott. Mass. App. filed April 
10, 1894. This comprises a vessel containing an electrolyte, electrodes therein, 
a second vessel adapted to collect the gas from the electrodes and to release 
the same upon a definite accumulation, and means adapted to vary the action 
of the collecting vessel in accordance with variations of temperature. 


532,860. ELECTRIC ALARM MAJL BOX; E. C. T. Belding, Chicago, Ill. App. 
filed February 17, 1894. This comprises a mail box containing contact mech- 
anism in circuit with an alarm in a house, a push button controlling the 
contact mechanism, and a secondary electric sounde:1 inside the box in the 
circuit of the contact mechanism, thereby operating the push button device. 


532,861. REGULATOR FOR DYNAMO ELECTRIC MACHINES; L. Bell, Bos- 
ton, Mass. App. filed December 18, 1893. The method of regulating a dynamo 
electric machine having a separate exciter, which consists in causing the 
variations of speed in the armature of the main machine to effect an in- 
verse variation of speed in the armature exciter. 


532,905. TROLLEY BREAKER; W. B. Potter, Schenectady, N. Y. App. filed 
August 4, 1894. A metallic end piece for a trolley breaker or line section 
insulator, having diverging edges adapted to guide the trolley away from the 
insulator when it jumps away from the wire. 





No. 532,909.—ELECTRIC STOVE. 


532,909. ELECTRIC STOVE; C. E. Roehl, St, Joseph, Mo. App. filed Janu- 
ary 4, 1894. This comprises a transformer whose secondary coil is normally 
open, a series of high resistance rods in positive electrical connection with 
one side of a convolution of the secondary coil, the rods being grouped in 
sections or gangs, those of each section being connected to a common block 
of conducting material and a contact and adjusting spring therefor whereby 
the block may be thrown into and out of electrical connection with the other 
side of the convolution of the secondary coil, 


532,930. RAILWAY SIGNAL; J. Wayland, Newark, N. J. App. filed May 23, 
1894. The combination wth a tread lever, shaft and clutch, of a léver loosely 
arranged on the shaft, » connection, weight, and a pulley arranged on the 
signal shaft and operated by the connection and the signal shaft. 


532.979. TELEPHONE TRANSMITTER; W. A. Mason, Sumter, S.C. App. 
filed October 26, 1894. The combination of a series loosely leaning or grav- 
itating carbon bars having flat sides adjacent to each other and an opening 
through their free ends, and a carbon electrode passing through the open- 
ing. 

533,014. SIGNAL BOX; B, J. Noyes, Boston. Mass. App. filed May 27, 1892. 
This comprises a signal transmitting apparatus and a local alarm mechap- 
ism, the operating leversof both of which are simultaneously avd automatic- 
ally moved by the breaking or removal of a removable front plate. 


533,015. TELEPHONE SWITCHING APPARATUS AND CIRCUIT; at. 
O'Connell, Chicago, Ill. App. filed May 1, 1894. This comprises a trunk 
circuit extending between each station provided with switching and looping 
apparatus at the receiving and trunking terminals thereof, anda discon- 
necling signal at the trunking terminal; means for legging the signal tc 
one side“of the talking circuit when the trunk circuit is connected with the 
called line; and means whereby on the disconnection of the looping appa- 
ratus at the receiving board the circuit of the signal is completed through a 
source of current at the receiving board. 

533,038. COMMUTATOR BRUSH; M.R. Hirsch, Milwaukee, Wis, App. filed 
May 31, 1894. A composite sheet for the construction of commutator brushes 
consisting of alternate layers or films of metal and lubricating material, 


